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The Car of 
the Future 

Technology offers new hope 
for those among us who hate 
to stop and ac;k for directions. 
Commerce Secretary Ron 
Brown joined automotive 
industry leaders recently to an
nounce an international agree
ment which will accelerate the 
development of practical GPS 
receivers for motor vehicles. 

Many hams are already 
familiar with the GPS (Glob
al Positioning System) tech
nology. Originally developed 
by the Department of Defense 
as a worldwide navigation 
system for the armed forces, 
GPS uses satellites to pinpoint 
the exact locations.of special 
receivers. 

Magellan Systems. a Cali
fornia based manufacturer of 
GPS receivers, will develop, 
build. and export the units. Ex
perts predict the receivers will 
be so small and inexpensive 
they will become a standard 
feature in new automobiles. 

Quick 
Ticket 

The FCC has proposed a 
measure which would grant 
temporary operating authori
ty to unlicensed persons who 
have passed their examinations 
for new amateur radio licens-
es. The temporary operating 

..._ ____________ authority would begin when 

Malfunction 
. Grounds 
.Earth winds 

A November launch attempt for 
. the Earthwinds around-the-world 

balloon flight wac; aborted after a sys
. tern malfunction damaged the crew 
tapsule. Crewmembers Larry New
man KB7JGM, Richard Abruzz.o, and 
Vladimir Dzhanibekov RV3DD were 
not on board at the time and no one 
was injured during the mishap. 

Project leaders suspect a cable 
support anchoring the capsule to the 
ground gave way, causing the cap
sule to rise prematurely and then fall. 
The damage is being assessed. The 
ham-radio-equipped historic balloon 
flight has been set back a minimum 
of six to eight weeks. TNX W5YI Re
port, Issue #22, November 15, 1993. 

the exam is passed and the 
application filed. The maxi
mum limit would be 120 days . 

The temporary authority 
would not benefit anyone 
whose license has been sus
pended, revoked, or subjected 
to other FCC enforcement 
proceedings. The commission 
reserves the right to yank this 
operating authority at any time 
without a hearing. 

The Commission says the 
system " ... would be useful 
to the amateur community, yet 
practical to implement." Cur
rently, it takes about eight weeks 
to process a new license. The 
proposal, designated.P.R.Dock
et 93-267, was based on a Pe
.tition for Rulemaking from the 
Western Carolina Amateur So
ciety. TNX West/ink Report, 
No. 661, November 12, 1993. 

$2.00 

Invisible Power Fields: 
Is This Place Sale? 

Every day, we are bombarded with radiation from a wide variety of sources. 
Transmitters, microwave ovens, cathode ray tubes, antennas--even radiation 

from the sun can be a health hazard. But what about radiation from nearby power lines 
and wall sockets? Are 60 Hz power fields safe? 

Turn to: "60 Hz Power Fields: The Latest Danger" on Page 8. 
(Photo by Charles Warrington WAlRZW.) 



Tired of being controlled by your data controller software? 
Take control with PC-Pakratt for Windows. PC-Pakratt for Win
dows lets you do all the things you wanted to do in DOS but were 
afraid to try--0r couldn't remember the command for. 

With full Windows rn functionality (like background operation, 
cut & paste, etc.) and extensive on-line context-sensitive help, PC
Pakratt for Windows is the easiest way to use a data controller. You 
don't have to remember cryptic commands, either-just click a 
button and you're on your way. 

Not only is PC-Pakratt for Windows the easiest way 
to communicate, it's the friendliest Change the colors, 

5 

display font, or operating window layout-you are in control here! 
PC-Pakratt for Windows cleans up with top-notch features, too. 

Control two data controllers simultaneously for dual-, tri-, or even 
quad-port operation. Pick your favorite mode-PACTOR, Packet, 
AMTOR/SITOR, Morse, RTTY (Baudot/ASCII), NAVTEX, or 
TDM. PC-Pakratt for Windows supports all current AEA Data 
Controllers. 

Call AEA's literature request line at (800) 432-8873 for more 
information, or call us direct at (206) 774-5554. 
Contact your favorite ham radio equipment dealer for 
a demonstration and best pricing. 

UJ 



QLF 
by Wayne Green W2NSD/1 

Let's Restructure Amateur Radio 

Do we really need so many license classes? Do 
they serve any useful purpose today? And how in 
hell did we get into this stupid mess? The answers 
are: no; no; and I' II try to explain. 

When I got interested in amateur radio the old
timers were still grousing about being forced to stop 
using spark. "Spark Forever." was the cry. If bumper 
stickers had been invented then, I'm sure there would 
have been a brisk business in selling them. We're 
talking the mid- I 930s. 

At lhat time we had three license classes: A, B, 
and C. The proposition was that since operating a 
voice transmitter was more technically complicat
ed than a CW rig. phone operators should be test
ed to make sure they knew what they were doing. 
The entry license was Class B, and that permitted 
us to operate on any band on CW. but not on phone 
on 20 and 75 meters, where we had I 00 kHz phone 
segments. 

Considering that with AM all it took to fill these 
two Class A bands was nine simultaneous contacts 
in progress, I suppose it was helpful to keep out the 
peons. In those days a kilowatt rig was almost pro
hibitively expensive. The 500-watt modulation trans
former alone separated the rich from the almost
rich. !11at transformer cost around $5,000 in today's 

dollarettes. The final and modulator tubes ran around 
$SOO each. The result of this was that the 7S meter 
phone band was virtually the private preserve of a 
small group of wealthy hams who sat there night 
after night, talking to each other on nine private 
round tables. Any ham who got his Class A license 
and then tried to call into these round tables with a 
SO-watt signal was just ignored. If he was really 
persistent they'd eventually acknowledge him and 
allow him to make a transmission, then they'd nev
er give him another chance to talk. He'd (hams were 
hes) eventually get the message: Go away, kid. 

On 20m another handful of kilowatts held sway, 
working DX. I forget how much the Collins KW-I 
cost, but I think it was around $100,000 in today's 
Monopoly money. It looked like a commercial broad
cast transmitter and was priced the same. Wealthy 
hams bought 'em. I remember visiting Mike Er
colino of Telrex in the mid-I 9S0s and being im
pressed by his. He went on the air with it. plus his 
humongous antenna array, and called CQ Burma. 
When he stood by there were a dozen Burma sta
tions calling. Sigh. 

The Class C license? That was a mail-order li
cense for hams living more than 75 miles from an 
examining point. It provided the same privileges as 
the Class B license. Yes, there was a whole bunch 
of cheating going on with it. I remember when the 

editor of a ham magazine I could name (which is 
still around) got Class C licenses for the whole staff, 
even though none of 'em knew the code or had even 
a slight knowledge of theory or the rules. He mere
ly sent in the exams using Maine addresses, then 
later they had the addresses changed to New York, 
thereby avoiding the FCC examiners. 

One other thing about the Class B ticket-you 
had to wait for two years before you could upgrade 
to Class A. Most Class B licensees stuck to CW, 
with 40m being the main band. We were all crys
tal-controlled, and crystals weren't cheap-about 
$7S each in today's money. It wasn't until after 
WWII that variable frequency oscillators (VFOs) 
and higher power rigs became popular, largely as a 
result of a few thousand tons of surplus war equip
ment being sold at bargain prices. 

Before the war, with the exception of the Collins 
KW- I and the National-600, there were no com
mercially-made transmitters or even kits. The Na
tional-600, by the way, cost $1,200 when it was in
troduced, and that's around $2S,000 today. I man
aged to buy a used 600 in 1947 at a bargain and it 
kept me going on 75m with a walloping signal for 
over 20 years. The power supply, modulator, and 
modulator power supply from that powered my 2m 
kilowatt up on Mt. Monadnock, giving me a signal 
that could be heard 600 miles away, even on a lousy 
night. Thousands of hams all up and down the East 
Coast made New Hampshire contacts as a result of 
my station on the mountain. My 336-element beam 
helped too. My final amplifier was a surplus Army 
FM rig. 

Then, over the ARRL's dead body, the FCC in
troduced the Novice license. That happened only 
because the FCC chairman, George Sterling WlAE, 
was a ham. This broke the gates and we soon had 
the Technician license, then the Extra, and so on
none of which, to my mind, we have ever really 
needed. 

I started fighting for a no-code license in 1956 

Don't miss out on a single issue of Radio Fun! 
Call 1-800-257-2346 to order your subscription today. 

The C-ZED 2 Meter Omni Antenna 
Co-Linear design has 6 dBi gain! Built with sturdy High-Temper Aluminum. 
Antenna assembly is simple and easy- only two screws to install. 
No tuning necessary. Antenna is pre-tuned for 144-148 Mhz operation. 

SWR is typically less than 1.5:1 across entire band. 
All stress points are reinforced with solid Nylon rod. Antenna has very low 

wind loading, and is at DC ground for lightning protection. 
Antenna mounts on any 1-1/4" mast utilizing two 5/16" U-bolts. Height 102" 
This antenna is perfect for Packet and FM Voice Repeaters, Simplex, and 

performs extremely well as a scanner antenna. 

Only 
$24.95 
Each 

Plus $5.00 
Each 
Shipping& 
Handling 

Florida Residents 
Please Add 6% 
Sales Tax 

ORDER BLANK 
Name~----~~~~------~~-
Street Address--------------
City State ZIP ----
Tel Best Time to Call ----
Quantity Ordered __ @ $24.95 Plus $5.00 each for 
Shipping & Handling Plus 6% FL Sales Tax (If Applicable) 
= $ Check_ or M/0_ Enclosed. Mail to: 

Model 2MC C-ZEDAntennas 
1756 Lullaby Terrace 

Port St. Lucie, FL 34952 

when it wps proposed at the ARRL National Con
vention in Washington. It sounded like a great idea 
to me. I remember that convention because the Drum 
(SS-228), my old submarine, was on display at the 
Washington Navy Yard and many of the hams from 
the convention were bussed over to visit it. I had a 
wonderful time showing 'em around the boat. In 
order to qualify as a submariner you have to know 
how to use every valve and control on the boat. 

Speaking of the Drum, back in the '70s the crew 
started organizing yearly reunions. At first I didn't 
want to go back and meet a bunch of old men that 
I'd known as kids 30 years earlier. That makes you 
face up to your own growing older. But then I start
ed going and soon was publishing a newsletter as 
a way to get more old crew members to come to the 
reunions. The Drum was, by that time, on display 
w~ere it is today, in Battleship Park in Mobile, next 
to the battleship Alabama. I wrote about our many 
exciting adventures during the war on the Drum for 
the newsletter. Now I've started editing these and 
will eventually have them available as a booklet for 
anyone interested in what submarine life was like 
during the war. If you saw Das Boot, you have an 
idea. When I have the project done I'll let you know. 
I think you 'II enjoy reading this slice of my life of 
SO years ago. It was quite an adventure. 

Before the war we Class B hams were restrict
ed to phone on I 60m and 1 Om and above. I was ac
tive on 160m with a 6L6 crystal oscillator, modu
lated by a 6L6. There were hundreds of us around 
New York City using these simple rigs and we had 
a great time. The I 60m voice band went from I 800-
20SO kHz, and there were very few blockbuster sig
nals, so we didn't have to deal with a lot of QRM. 

1 Om was for a handful of pioneers in the 1930s. 
The sun spots were high around 1938 and :is a re
sult 1 Om was hopping. The 5m band was even more 
experimental, with a few low power modulated os
cillator rigs, and very few active stations. 2-1/2 

Continued on page 5 

Removable Call Signs 
2 1/4"x8"PLASTIC 

AMATEUR RADID 

W1AW 
ORDER NOW 

Great Gift for the New Ham! 

• Magnetic or Suction-Cup Mounted 
•Your Call letters or Repeater Freq 
• Display Sign on Trunk or Rear Window 
• Transferable From Car to Car 
• No Call Lettering Remains on Vehicle 

Order -Magnetic or Suction-Mounted 
Version! Select -Black, Blue or Red 
Background! 

PRICE: $9.95 .•.• 2/$18 
~ 

1923 Edward Lane 
2 I Merrick, NY 11566 

Phone 516-546-4362 
Serving Ham Radio Over 12 Years 
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A Few Memories of Radio. Part 2 
Relive the golden age. 
by Robert C. Green W3RZD 

Last month we discussed radio memo
ries up to the end of the 1930s. Let's 
continue from there. 

The manufacturers of amateur equip
ment were growing, and a few that I can 
remember were Hammerlund, Millen, 
Hallicrafters, and Collins. There were 
also numerous mail-order small parts 
distributors. and their catalogs were always 
good reading. The thickest was the one put 
out by Allied Radio in Chicago. 

One very popular amateur receiver was 
the "Sky Buddy" made by Hallicrafters, 
which tuned from 550 kilocycles to 30 
megacycles. It had a price tag of $29.95, 
whkh was fair for what it would do. I will 
never know how many hours l spent, or 
how many gallons of midnight oil I burned, 
listening to my "Sky Buddy." It was fun 
listening to the propaganda put out by Berlin 
and Rome. and from both sides in the Span
ish Civil War. Several Saturday afternoons 
I was able to pick up "Hawaii Calling," a 
musical program shortwaved from Hawaii 
to the NBC network. Needless to say, 
amateur stations from all over were tuned 
in. I was bit: I had to get an amateur li
cense and join in the fun. 

Technology Marches On 

In the late · 30s TV was beginning to 
emerge from the laboratories. RCA set up 
a demonstration site in Washington for the 
FCC. and I was lucky to be able to see TV. 
The TV receivers used a special tube called 
a cathode-ray tube for the picture. The tube 
was mounted vertically in the cabinet and 
used a mirror for viewing. A year or so 
later console receivers for the home began 
to feature built-in phonographs, and some 
were "equipped for TV.'' which was just 
an input for TV audio. 

Another big selling point was "Magic 
Eye" tuning. The magic eye was a 6E5 
electron-ray tube. The face. or end of the 
tube. had a screen with a green glow. that 
would produce a varying width shadow to 
indicate the strength of the received 
signal. You were tuned in when the shad
ow was minimum. 

By the late '30s and early '40s, low
powered independent broadcast stations. 
using 250 watts. started to appear on the 
radio dial. trying to get some of the mush
rooming business away from the networks. 
Network stations were beginning to move 
their transmitters to the suburbs, while 
keeping their studios in the city. Radio wa<; 
growing up fast. Magazine articles 
described Edwin Annstrong's new type of 
radio. called ··Frequency Modulation." that 
claimed to be static-free and have better 
sound. There was even an experimental 
FM station on the air operating in the 40 
megacycle band. 

Just before WWII. I got a job as an 
engineer with one of the small stations in 
Washington. D.C. I had made up my mind 
many years before that the only work I 
ever wanted to do was broadcasting, and 
now I was there. At the station, I did ev
erything from transmitter and control board 
stints to going on remotes (programs orig
inating outside the studios). This was fun. 
even when 1 had to lug heavy line-ampli
fiers loaded with "B" batteries. That's right, 

batteries were still in use, and spares were 
always carried in the suitcase that held the 
microphones and cables. We did remotes 
of the Navy Band, trials from the traffic 
court, civic events, football, and ice hock
ey games. After World War II started, we 
did several pickups of War Bond Rallies 
featuring movie and stage personalities. 

Most of the recorded music played in 
broadcast stations at that time was on 
16-inch transcriptions, called ETs. at 33-
1/3 RPM, and on each side were five or 
six songs. On the occasions when a station 
had to make a recording it was made on a 
disc. Magnetic tape recording was un
known. 

Most amateurs were still using horizontal 
antennas, although broadcast stations had 
started using vertical antennas as early as 
I 935. But WWII brought about a lot of 
vertical antennas. 

After I joined the Coast Guard as a 
radio technician, I worked with frequen
cies that seemed unreal. Now I had a chance 
to study that new thing, radar. These fre
quencies used a small dish for an antenna, 
which was also something new to me, and 
used a new type of transmission line called 
"waveguide." Low-band radars had 
antennas that looked something like a bed
spring standing on its side, 'Supporting 

general profited from the introduction of 
flexible coax. What World War I did for 
aviation, World War II did for electronics. 

The End of World War II 

After the war. experimental FM broad
cast stations went on the air. We were now 
using tubes that were called acorns, octals 
and lockals. It wa<>n't long before some of 
the tubes had I 2 pins. and there were minia
ture tubes called nuvistors. 

I went to work for a network station in 
Washington, first as an AM transmitter 
engineer and then later at the FM and TV 
transmitters. Television had begun to stick 
its head up and look around, and in 1950 
over four million sets were purchased. TV 
stations were on the air between 6 p.m. and 
I I p.m. with local programing, but in a 
short time programing was scheduled from 
noon to late night. 

The East Coast was the hub of TV, and 
cities were linked by microwave relay 
stations operated and manned by the net
works. Cities to the west and on the West 
Coast that carried Eastern shows had to re
ly on kinescope recording (movie film tak
en off the face of a picture tube), delivered 
by airmail or special planes. Cities in the 
East got West Coast shows in the same 

Photo A. Phone transmitter, circa 1930. 

Photo B. Hallicrafters: state of the art. 

half-wave antenna elements. 
Those tubes I mentioned that went into 

portable radios, well, they had a lot of use 
when they joined the war; all kinds of 
portable equipment was being used. 
Before the war ended we were using 
frequencies that seemed out of this world. 
The modem-day pleasure boater can thank 
the war for radar and sonar, and radio in 

manner. It was a few years before the 
telephone companies were able to furnish 
city-to-city and coast-to-coast coax cable 
circuits. 

Inter-city cable was in by the middle 
fifties, and on some Saturday nights two 
hours of network color TV programing 
was broadcast. It was done to sell color 
TV to the public, and to show sponsors 
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how their products would look. All TV 
programs were "live," and some of the 
mistakes were quite funny, and embar
rassing to the performers. A collection of 
those moments would make up a thick 
book. Those were the days of REAL TV. 

Magnetic audio tape recording was 
also coming into its own during this time. 
We have the Germans to thank for mag
netic recording. It was brought to this coun
try as a prize of war. first as magnetic wire 
recording and then developing into tape. 
Videotape recording, even though it was 
being played with, was to come later. It 
seemed that everybody had to have a TV. 
Picture tube size ranged from three 
inches to I 0 inches. Seven inches seemed 
to be the most popular. The RCA 630, with 
a 10-inch tube, was the standard of the 
industry. For a while several companies 
even offered TV receivers in kit form. 

I transferred to studio work a<> it seemed 
it might be more fun than just sitting in a 
chair at the transmitter and monitoring 
programs off the air. Although, at times it 
was quite a job to keep that 5,000 watt, 
water-cooled transmitter on the air. I thought 
I had fun before, but this was great! There 
were TV remotes from the White House. 
Presidential news conrerences. pickups 
from government buildings, House and 
Senate hearings, and inaugural parades. 
On several remotes we were only 50 miles 
from the studios: but had to struggle to 
send a picture that distance with microwave 
transmitters that had less than 1 watt of 
power. Many times it wa<> necessary to use 
a second remote pickup truck and relay the 
signal through it, so we could get a line
of-sight transmission path. 

During the Cuban missile crisis in Oc
tober 1962 we lived at the studios. 24 hours 
a day for 22 days. We went home just long 
enough to take a shower and change clothes. 
Cots were brought in and the building cafe
teria served free meals around the dock. 

W.hen President Kennedy was assassi
nated in November 1963, it was another 
bad time. The network sent in trucks with 
remote and microwave equipment, from 
stations all over the eastern part of the coun
try. We had to cover the Naval Hospital at 
Bethesda. Maryland, when his body was 
brought there; the Ly·ing-in-State at the 
Capitol, the funeral parade and funeral at 
Arlington National Cemetery. This was 
another time we lived at the studios. 

During this time all of us were getting 
our fingers into two new things, color TV 
and videotape. All-in-all, these were fun 
days and nights. developing new TV 
programming techniques, installing new 
equipment and then ironing out the bugs. 
Speaking of videotape, did you know that 
BiJlg Crosby had quite a lot to do with de
velbping videotape? His program was the 
first to use an all-tape format. 

The last major TV story that occurred 
before I retired was the assassination 
attempt on President Reagan . Another 
hectic time was had by all. 

But I've gotten a little ahead of my 
story. After the war my wife and I were 
li:ving in an apartment that had a 6- by 15-
foot wooden balcony, and the balcony soon 
became my antenna farm. A long wire an- . 
tenna wa<; tacked along the balcony rnfters. 

Continued on page 6 
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meters was much more active. It ran from 112-116 MHz. and again was all modulated oscillators. I built 
a pair of 76s into a long-lines oscillator. J had to saw the tube base to get these tubes to work at that 
high frequency. 

Imagine my surprise a couple years later when I found that the SD radar was on 112 MHz! This was 
the radar I used on my submarine to detect approaching planes. The antenna was mounted on top of a 
periscope mast so J could stick it up and check for planes before surfacing. That helped cut down on 
nasty surprises. The only problem was that the Japanese started equipping their planes with 112 MHz 
receivers so they could pick up our radar and zero in on us for a bombing run. It was at about this time 
that the magnetron was invented, moving our new radar systems up to 3,000 MHz. I saw no signs that 
the Japanese ever had any receivers to track these signals, even when we were right in the middle of 
Japanese convoys at night and picking their troup ships off. At any rate, we stopped using the SD and 
depended on our SJ radar for detecting both ships and planes. It wasn't until almost the end of the war 
that our SD was finally removed. In the meanwhile we'd added an identification system (IFF) to help 
us find out whether an aircraft we picked up on the SD was friendly or not. It was not dependable. 

After the war our Sm ham band (S6-60 MHz) was moved to 6m, which had been an FM broadcast 
band pre-war. That made it easy for me to get on 6m, using my old Meissner FM tuner for a receiver. 
Sm was by now a TV channel. 

The ARRL's opposition to any expansion of ham voice frequencies-the League had always been 
totally CW oriented-led to the formation of the National Amateur Radio Council (NARC), and it was 
this group that got the FCC to open a voice band on 40m, again over the strong and endless objections 
of the ARRL. They'd achieved this just prior to the war. but we were put off the air before the band 
was opened. After the war the NARC continued to grow and have more influence. not only getting us 
the 40m phone band, but also getting the 7Sm phone band doubled in size, and expanding the 20m 
phone band. Once the phone bands had been expanded the NARC's work was done and the organiza
tion disbanded. 

For several years after the war the 20m phone band went from 14.2 to 14.3 MHz, with DX stations 
operating above and below this band. 

It was the amateur disenchantment with the ARRL in 1962 which got Mort Kahn W2KR, the Hud
son Division Director. to come up with the disasterous so-called "Incentive Licensing" plan. He'd just 
recently fired Budlong WI BUD as the ARRL's general manager and had almost total control of the 
League. The proposal was designed to be controversial, as a way to focus attention on the ARRL and 
thus get their membership growing again. It was controversial. for sure. Unfortunately, the actual re
sult of the ARRL's proposal to return the licensing structure to the way it was before the war, with phone 
privileges just for a select few, brought about the almost tutal destruction of the industry and wiped out 
about 90% of our amateur radio clubs. Within two years 8S% of our amateur radio stores went out of 
business and 90% of the manufacturers either went out of business or changed to some other business. 
Exciting times. 

A New Paradigm 

Well. all that is water over the bridge. We're in the 1990s now and everything except the ARRL has 
changed. The no-code license, despite the years of bitter opposition by the League, has been an over
whelming success. Now there are some amateurs who are cautiously wondering whether the whole code 
thing isn't so antiquated that it should be removed as an obstacle to getting a license. 

My view is that we need to completely restructure the hobby. By that I mean that it's time for us to 
start with our basis and purpose (97. I) and re-invent the reasons for amateur radio to have the exclu
sive use of billions of dollars in public property-our bands. I believe we can be well worth this in
vestment if we can get rid of the old-timers who are looking backward instead of forward-looking 
back at radio relaying via CW traffic nets. Sure. this was necessary in the early 1920s, when long-dis
tance communications called for relaying. But today we have 9600 baud and higher throughput pack
et. we ha\'e fast- and slow-scan TV, we have moon and meteor bounce communications, satellites, and 
so on. 

I believe we can justify our country's investment in our bands if we provide the country with a con
tinuing source of high-tech career scientists, engineers and technicians. We know beyond any question 
that technology is the key to the future success of our country. We know that we have to get our kids 
interested in high-tech when they are young and provide them with the schools they' ll need to compete 
with the rest of the world. We can' t afford to continue turning out illiterates, both in reading and sci
ence. 

This means that we amateurs have a responsibility to rebuild the school radio club infrastructure 
which was destroyed 20 years ago by the ARRL's Incentive Licensing docket. We need to return to the 
amateur radio of the '40s and 'SOs when 80% of our newcomers were teenagers, and when 80% of them 
went on to high-tech careers. We can do this, with or without the cooperation of the League. but it means 
that every radio club in America has a responsibility to help their local schools form radio clubs. It 
means getting out and talking to kids in the Sth and 6th grades and getting them excited about talking 
around the world, about fox hunting. repeaters, packet, SSTV, satellites. and so on. We have more to of
fer kids than any other scientific hobby and we should be taking adYantage of this. 

License Classes 

Once we've decided on how to re-invent our hobby we'll need to decide on what barriers we should 
place to its entry. Do we need six license classes? Do we even need three? For what? Ask me what I'd 
like to see. 

Lucky you asked. I'd like to see one license. Yes. I know every argument that you ' ll have. Hey. I've 
been talking at hamfests and conventions, and I've been writing editorials for 42 years and getting tons 
of mail as a result. I've made who knows how many hundreds of thousands of contacts. I know all the 
pros and cons, and I haven't heard a new argument in years-just endlessly repeated brainless baloney 
about the ham bands turning into CB and so on. I don't want that any more than you do. And no, it has 
nothing whatever to do with my making or losing money with my magazines. I'm making my money 
in the music business these days and my ham magazines are mainly a break-even proposition, which 
is all I ask. Before the music business I was doing fairly well in the computer business. Remember? 
Though I can take almost any salary I want, I'm doing just fine on a lot less than you're probably mak
ing. Why should I waste money on a salary I don' t need or want? 

Continued on page 7 
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Continued from page 4 
and it worked pretty well with an antenna 
tuner made from a surplus military radio. 

ham name, 73, and sold for 37 cents. I still 
have a copy of that first issue. 

Amateur Slow-Scan Television, SSB and 
FM repeaters were getting underway. CB 
radio was approved by the FCC and 
everybody had to have one. Then, you had 
to have a CB license, and the call was made 
up or three letters and four numbers. The 
influx of CB did bring some operators 
into the ranks of ham radio, and bring about 
some goodies for our use. One thing it gave 
us was crystal synthesizer circuits. 

Harns really profited from the war due 
to the surplus military electronics avail
able to them. Stores selling surplus equip
ment seemed to open on every comer. You 
could buy just about anything you wanted 
in radio, dirt cheap, and I bought my share 
or it. It would be almost impossible to count 
the number of articles in ham magazines 
describing modifications to ARC-5 and 
SCR-274 receivers and transmitters. 
Probably a million or more of these were 
built, and were used in everything that 
rolled, flew or floated. They were proba
bly the best of all surplus electronics. Un
told numbers of hams, both new and old, 
got on the air with these rigs. I shouldn't 
forget the 522s that were fired up on 2 
meters. I wonder how many antenna tuners 
were built from BC-610 units, and are still 
around. They were well-made and had 
beautiful parts in them. 

Photo C. Modern station NN3SI at the Smthsonian Institution is 
demonstrating amateur radio to the visiting public. John Swafford 

W4HU is the operator on duty. 

I already mentioned the radio parts 
catalogs and what good reading they were. 
Well, not long ago I found a 1972 Radio 
Shack catalog in the attic, and reading 
through it brought back memories. Would 
you believe it if I told you that catalog 
listed over 1,000 different tube types, but 
only 20 types of transistors and nine ICs? 
It also listed a package of five tubes for 
AC-DC receivers. I guess there were a few 
of those sets still about. How times have 
changed. What surprised me is that the 
prices of some of those parts hasn't 
increased very much in the last 20 years. 

Millions or crystals were on the surplus 
market, selling for 50 cents or less. Harn 
magazines had articles on how to regrind 
crystals to the frequency you wanted. And 
the tubes you could buy surplus, both 
receiving and transmitting types. seemed 
unlimited. Many a ham went on high 
power for the first time when he got his 
hands on those tubes. All that surplus made 
for a ham's paradise. 

Unfortunately, I couldn't do too much 
operating due to TV interference. TV view
ers didn't want to miss "Uncle Miltie" or 
'The Ed Sullivan Show." In those days 
hams referred to TVI as "Tennessee 
Valley Indians." and a "War Whoop" was 
a complaint. Before we moved to a house, 
that balcony saw many antennas: a flag 

pole for 6 meters, a curtain rod for 2 
meters. a TV antenna made of 300 ohm 
twin lead, and a large number of odd and 
strange-looking wires. 

I won't say much about the good times 
I had after we moved to a house, except it 
had a large yard for more antennas, and 
more space to store surplus junk and good
ies purchased at hamfests. There was also 
room for a workbench in the basement
no more building gear on the kitchen table. 

On Friday, October 4, 1957, Russia 
launched "Sputnik," the first satellite. What 
an explosion it made in news stories! The 
next Sunday I was on my way to a harn
fest, operating mobile on 6 meters with a 

Gonsset Communicator, which was a darn 
nice transceiver. All the guys on the air 
were talking about Sputnik, and a few of 
them even said they had picked up signals 
from it. 

Later, after this country had put up com
munication satellites, I saw the first live 
TV show that was received from Europe. 
I just stood in awe and wondered what was 
next. I believe everybody that worked at 
the station was there. crowded around the 
monitors to see the miracle that had fallen 
on the industry. Their thoughts must have 
been the same as mine. 

A new magazine just for radio amateurs 
came out in October of 1960. It had a good 

A lot of water has passed over the darn 
since I got started in radio, and I got my 
feet pretty wet sometimes, but I haven't 
regretted any of it. When I say I had fun 
in radio, both amateur and broadcast, I 
mean it. And you young people who can't 
make up your mind whether to jump in, 
don't think it's all over yet. Just about 
every day I read or hear of new things in 
radio that make me envious of those 
poking their noses into these new trends. 
We opened the door for you, now you have 
to see what's on the other side. Believe me, 
it's going to be FUN. llJI 
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$12.95 

HAM RECEIVERS 
20, 30, 40, 80 Meter 
All Mode Receivers 

Build your own mini ham station. Sensitive 
all-mode AM, CW, SSB receivers use direct 
conversion design with N E602 IC as featured 
in QST and ARRL Handbook. Very sensitive 
varactor tuned over entire band. Plenty of 
speaker volume. Runs on 9V battery. Very 
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Fork II Over 
If you think your last traffic ticket was painful. wait 

until you see what your friends at the FCC have cooked 
up for you. The commission's new fine schedule in
cludes a $625 penalty for any "assorted minor viola
tions," and a $1.250 fine for failure to identify your 
station. Unauthorized use of equipment will cost you 

Lers Talk 
Ham Radio 

A Phoenix-based radio talk show called "Ham 
Radio & More" has gone national after 2-1/2 
years of success on station KFNN. The show 
began broadcasting nationally over more than 
80 Talk America Network affiliate stations in 

late November. The weekly program is hosted 
by Len Winkler KB7LPW, and features special 
guests, give-aways, listener call-ins, and DX 
news. 

"Ham Radio & More" can be picked up in 
any market by a local talk station. You can sug
gest your favorite station carry the program by 
having them contact the Talk America Network 

at (508) 460-0588. The show can also be picked 
up on Satcom C-5, Transponder 19, 6.0 audio 
and Galaxy 2, Transponder 3, Channel 55.4. 
The show is designed to increase the public's 
awareness of ham radio and thus help the hob
by to grow. It includes discussions of all aspects 
of hamming. and is not limited to technical top
ics. Listen for it on Sundays at 6 p.m. EST. IDJ 

$5,000. 
Running excessive power. r-----------------------------------------------------

failing to respond to an FCC commu
nication, or operating on an unautho
rized frequency will set you back 
S 10.000 under the new fine schedule. 
Transmitting indecent material or words 
will cost you $12.500. causing mali
cious interference to another ham is 
set at $17,500. and failing to permit an 
FCC station inSJJL-X:tion canies an $18.500 
price tag. 

If you really want to help reduce the 
national debt. just get caught sending 
out a false SOS. Illegal misuse of dis
tress communications like that will cost 
you $20.000 for each transmission! The 
FCC has the authority to adjust these 
fines, but these base amounts arc rec
ommended for first-time offenders. TNX 
Nell's/ine & \Vest/ink Report, No. 661. 
Nm·ember 12. 1993. llJI 

QLF 
Continued from page 7 

What I'd like to see is all new
comers being trained by ham clubs 
in our mies. the fundamentals of elec
tricity and radio. and on how to op
erate. I'd like to see the clubs then 
examine these kids and license them. 
Then I'd like to see a fairly simple 
procedure for <le-licensing anyone 
who misbehaves. with the responsi
bility lying on the club that issued 
the license. Make sense? 

I was one of the first to propose 
that the FCC Jct us do our own ex
amining-the present VEC system. 
That was a good step ahead. Now 
I'd like to sec the power of our hob
by rest with our clubs instead of the 
League. I'd like to see regional club 
conferences. with a national confer
ence every two or three years. I talked 
with the FCC commissioners about 
this and they liked the idea. These 
national conferences would provide 
a way for us to change our rules. 

There's a lot more details, but I 
know your aucntion span is short, 
and if I gave you all the details I have 
in mind I'd spoil your fun in argu
ing against my ideas. 

Should we replace the code barrier 
witl1 a higher technical barrier to getting 
a license? Should we make the licensing 
process one which requires applicants to 
:x:tmtlly understand theory instead ofjll~t 
memorizing some Q&As'? Should we is
sue a lil'Cll'if to anyooe \vho arplies? Right 
now, I doobt we could give ham tickci.s 
away on street corners for free. 

Remember. before you can oper
ate on CW you have to be able to 
send and receive code. Before you 
can get on packet you need a station. 
a computer, and the know-how to 
use 'em. We don't need exams for 
things like that. So let's decide what 
we think is really important as an en
try exam for the hobby and get rid 
of the stuff that's a waste of time. 
Once we get newcomers into the hob
by, it's our job to encourage them to 
learn and to help them try more and 
more of the exciting things we have 
to offer. mJ 
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60 Hz Power F_ields: The Latest Danger 
What you don't know can hurt you. 
by Paul Danzer Niii 

We have been reading and hearing about 
the dangers of RF radiation for some time now. 
Leakage from older microwave ovens, 
cellular phones, handie-talkies-all of these 
are known producers of RF radiation. The 
possible effects are scary. For example: If you 
put meat in a microwave oven or any other 
strong RF field it will cook! 

But now many scientists are warning us that 
the 60 Hz power which we use in our homes 
and ham shacks may also be hazardous to 
humans. This problem is different from the 
RF cooking problem, but it is still something 
we need to carefully examine! 

Any time you have wires with a current flow 
you will have energy being radiated into the 
surrounding area. Part of the energy is in the 
form of an electrostatic field, and it varies with 
the voltage present. The other part of the 
energy is in the form of an electromagnetic 
field, and it varies with the amount of current 
flowing. However. since most hams are not 
exposed to very high voltages without a 
metal cabinet or shield around the voltage, it 
is the electromag11etic field which we should 
first look at. 

As you probably remember from your school 
days, the entire earth has a magnetic field (see 
Figure I). which is very handy because it Jets 
us use such nice devices as compasses to 
navigate. Therefore, we are always surround
ed by a magnetic field, but the earth's field is 
DC. That is, it maintains the same orientation 
all the time and does not alternate or reverse 
direction like the fields caused by 60 Hz 
power conductors. 

The real question with the 60 Hz power lines 
surrounding us is whether there is need to 
worry about radiation. Are the sort of mag-

netic fields we are exposed to each day in our 
shacks and our homes dangerous? Millions of 
dollars are being spent at this minute to try to 
answer this question. There are many debates 
over mountains of evidence. and no real defini
tive answer yet. But since there is a real ques
tion, we should take a look at how strong the 
fields are which surround us. Then when we 
read in the newspaper or hear on CNN about 
the results of some of these studies we wi 11 have 
an idea to what extent they might affect us. 

Where Do the Fields Come From? 

Whenever current flows, a magnetic field 
is generated. Years ago it was considered fun 
to determine the direction of the magnetic field 
around a wire-carrying current. Old-time hams 
used to use their thumbs to show the direction 
of current flow in a wire and their curled 
fingers to show the direction of the magnetic 
field. Depending on the definition, either the 
right hand or the left hand was used to demon
strate the relationship. However, the real 
importance is shown in Figure 2: When cur
rent flows through a wire there is a magnetic 
field generated around the wire. 

If the wire is wound into a coil. the mag
netic field is concentrated in the center of the 
coil and flows around, as sketched in Figure 
3. The strength of the magnetic field is 
generally proportional to the number of turns 
and the current flowing. Double the number 
of turns of wire and the field strength doubles; 
double the current flowing and the field strength 
again doubles. 

When the coils or inductors are part of a 
transformer, a small part of the magnetic field 
generated in the transformer flows through the 

Photo A. A magnetic field strength meter like the one used in 
researching this report. 
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Figure 1. The entire earth is surrounded by magnetic fields. These enable us 
to use devices like the compass for direction finding. 

open air so that if you measure the field around 
a power company pole transformer (Figure 4) 
you will be able to detect this open-air field. 

You can get one clue from looking at Fig
ure 5. Here two wires, connected to a light 
bulb, are running side by side. The currents in 
both wires are identical but flow in opposite 
directions at any instant. Therefore. the mag
netic field surrounding each wire is identical 
but it is running in the opposite direction. If 
the two wires are close together the two op
posite magnetic fields virtually cancel each 
other-so if you want to minimize the field 
from·60 Hz wiring, keep both leads together. 

Incidentally, the power company and most 
manufacturers want to keep these magnetic 

fields around transformers, motors, and other 
devices as low as possible. In these devices 
energy is transferred by way of the magnetic 
fields. These fields llow in the metal cores of 
the devices, and stray fields in the air do not 
do very much useful work. They just lower 
efficiency and waste power. 
· Most houses and shacks are wired with two 
conductor cables (ignoring the "green" or 
ground wire). Therefore, the current flow in 
one wire is supposed to be the same a<> the flow 
in the second wire. Unfortunately, occasion
ally there is a problem or "ground fault," which 
allows some current to flow in the ground wire 
or some other conductor. We will take a look 
at one possible fix for this later. 

MAGNETIC FIELD LINES OF FLUX 

---+--O-+--+-O--+-f-0---+--+/ 0-+--\ -+----+-0 ;:::~:~, 

Figure 2. A wire carrying electric current and its magnetic lines of flux. 

~ 
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Figure 3. An inductor carrying electric current and its magnetic lines of flux. 
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discussions of these values state that 
an average of0.5 mG is common for 
most houses. This is an average. and 
is measured by a process of taking a 
large number of readings around the 
house and calculating the average. 

Measurements Around the 
Ham Shack 

An acquaintance of mine was kind 
enough to lend me a model 20/25 
magnetic field meter (Photo A) made 
by Magnetic Sciences International 
in Sausalito, California. He purchased 
the meter (for less than $300) when 
he moved into a new office and found 
himself staring at a set of high
tension wires on steel towers at a 
distance which seemed to be less than 
50 feet. Under this circumstance, he 
felt the purcha~e price was well worth 
the value! 

The meter consists of a sensor 
which can be plugged into an 
accompanying digital millivolt 
meter. 

Table I is a summary of a number 
of readings I took with the meter. As 
you can see, most readings were low 
and very repeatable. Certain fluo
rescent ballasts and some power sup
plies were the only sources of high 
field strength in my survey. 

Figure 4. A utility-pole-mounted transformer 
and its magnetic lines of flux. 

The low values measured outside 
near the power company's equipment 
were a plea~t surprise, but remember 
that they have been concerned about 
both health and efficiency for many 

How Much is Too Much? 

So far, only Sweden regulates magnetic field 
safety. Their requirement, known as MPR II, 
is taken very seriously by many equipment 
manufacturers worldwide. As an example, both 
American and Japanese suppliers of comput
er monitors arc now advertising that they meet 
this specification. Even though the danger is 
not "proven." it is important to people who sit 
for a long time in front of these electronic 
devices t; know that the magnetic radiation is 
low. Perhaps we hams, who sit for long 
periods in front of our rigs, should also take it 
seriously too. 

Without going into the depth and details of 
the Swedish requirement, it calls for a mag
netic field strength of no more than 250 
nanotcslas (or nT)~ This is a measurement unit 
used in Europe. Herc in the United States the 
usual unit is the gauss, and 1/10,000 of a gauss 
is one tesla. Therefore. in conventional Amer
ican units the requirement would be 2.5 
milligauss or (mG). 

Just to give a little feeling of reality, many 

Figure 5. A simple AC circuit consist
ing of a power source, a lamp, and 

two conductors. Notice that the mag
netic lines of flux in these conductors 

are in opposite directions. 

years. Obviously, magnetic fields in the air do 
not deliver power to the intended source very 
efficiently. 

OK, What Should We Do? 

At this point we still don't know if there is 
a real danger but we do have an idea of what 
goes on in our shacks. Therefore, if there are 
a few things we can do to improve our health 
and safety and they neither cost us very much 
nor inconvenience us, perhaps we should do 
them. 

First of all, move your power supplies. When
ever you have a separate power supply, move 
it as far from the operating position as the 
cables will allow. You don't need it right in 
front of you, and it can be controlled remote
ly with a surge protector strip. You do use one 
of these strips for lighting and power line surge 
protection, don't you? 

Next. consider changing to a ground fault 
interrupt outlet (GFI). Most building codes 
now require them for bathrooms and outdoor 
outlets anyway, and if stray ground currents 
are a source of increased magnetic fields the 
GFI outlet will trip the current off if the stray 
current is above a preset level. It is not clear 
how much you can accomplish this way, but 
GFI outlets are a good general safety 
precaution, so it won't hurt. 

Keep your primary or AC supply wires paired 
together. If you use ordinary double 
conductor line cord this requires nothing 
extra When you build a project try to keep the 
supply wires together as well. 

Some of the less expensive power supply 
equipment I mea~red had higher field strengths. 
Table I only included a small sample of those 
measured. One clue, and it is no more than a 
clue, is that when one of the little "brick"-type 
power supplies ran hot it also seemed to have 
a high magnetic field strength. This might have 
been due to poor efficiency. 

Examine the new equipment advertisements 
carefully. Computer monitor manufacturers 
have found it was good business to meet the 

new Swedish requirement, and perhaps ham 
and other electronic manufacturers will find it 
is also good business for them. 

Finally. keep on reading. Things change as 
we learn more and more. There is a great deal 
of money being spent on this problem both by 
private industry and by governments. Stay up
to-date. How many of you remember when 
"doctors" in white coats used to extol the ben
efits of smoking one or another brand of 
cigarettes, on television? 

A Word of Thanks 

To Paula Taupier, a Northeast Utilities trans
mission engineer in Hartford, Connecticut, 
who was kind enough to supply both litera
ture and contact with other Northeast engi
neers for information on their lines and trans
formers. Also thanks and credit to Magnetic 
Sciences International who supplied the pho
tograph of their meter. Finally, thanks to the 
local gang who allowed me to invade their 
shacks to take measurements. m 

Table 1. Measurements 
Measurements were taken in and around the shacks of a number of local hams. The val

ues given are in mG. which is the abbreviation for milligauss. :Where no dis~ance is spec
ified the reading was taken 6" from the front panel of the equipment. Readings of 0.5 or 
less are usually due to household or shack background, and not the equipment alone. 

Two-bulb 40 watt fluorescent workbench fixture OFF - 4 
measured at the workbench 36" from fixture. ON - 4 

I 00 watt incandescent lamp measured 
6" from the lamp. 

OFF-0.I 
ON-2.3 

22 watt circular fluorescent lamp surrounding a magnifying lens 
Measured 3 inches from the center of the lens. 

OFF-0.2 
ON-1.0 

Ballast for the lamp above, mounted in the 
weighted base of lamp fixture. 
Measured 6" from the ballast 

Yaesu FT-901 DM HF transceiver, 
new in the early 1980s. 

Radio Shack PRO 2005 scanner. 

Heathkit dual-channel 
25 MHz oscilloscope 104225. 

Radio Shack "Boom Box." 

Isolated telephone wires, 
telephone not in use. 

Discount brand power strip with surge suppressor. 
This was by far the worst of several tested. 

KEPKO power supply-a relic of the 1950s. 

6" from a PC clone keyboard and 
NEC 15" monitor (computer 36" away). 

Tower case PC clone (metal case). 

Hammarlund SP 600 receiver. 

ELMAC AF 67 (rather old transmitter). 
Power supply is remote. 

Drake T4 Transmitter (remote power supply) 
stacked with Drake R4 receiver. 

PK 232 controller running packet. 

OFF-2.0 
ON-90 

(No, this is not a typo.) 

OFF-0.6 
ON-8.0 

OFF-9.2 
ON-9.2 

OFF- 1.9 
ON-1.9 

OFF-3.5 
ON-3.5 

3.5 

OFF-0.5. 
ON-180 

OFF-2.5 
ON-120 

OFF-0.1 
ON-3 

OFF-0.1 
ON-0.3 

OFF-0.1 
ON-1.9 

OFF-0.5 
ON-0.5 

OFF-0.8 
ON-5.0 

IC28H stacked with ASTRON RS I 2A power supply. 

ON (only) 2.0 

OFF-0.5 
ON-30 

12 volt I amp Radio Shack power supply RS 273-1653A. OFF-0.7 
ON-70 

Yaesu f1757GXII HF transceiver next to a FP757HD 
power supply. Measurement taken 6" from the 
transceiver's front panel. 

OFF-2.2 
ON-2.5 

Yaesu FL2 l OOB linear amp Ii tier 
with internal power supply. 

37.5 kVA power company transformer fed by 
4.8 kV line, sending 220 volts single phase 
to several homes. Transformer is at least 
15 years old Reading taken at head level 
below transformer on a 25-foot wooden pole. 

15 kVA transformer. Same condition as above. 
Transformer probably over 30 years old. 

Random points below 4.8 kV feeder lines 
on 25-foot wooden poles. 

OFF-2.7 
ON - 46 (non-radiating) 

0.2 - 0.5, varying with time of day 
(assume it varies with 

power consumption 
in the homes). 

0.1to0.2 

0.1 to 0.2 (No real indication there 
were power lines in the vicinity.) 

27 kV area feeder lines on 
50-foot poles. 

16 to 70 measured. Variation with load. 

Say You Saw It In 

Usually when it measured at the high end. 
Within 15 to 30 seconds the reading 

went back down to I 6 to 20. Probably 
due to changed loading or load balance on the lines. 
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Testing the NCX· l 000 Q 
by Wayne Green W2NSD/l 

Reprinted from the April 197 I issue of73 
Magazine. 

After 11ve years of making waves on the 
DX bands with a transceiver plus a great big 
linear amplil1er. it takes some gelling used 
to making virtually the same waves with a 
lillle box that I can lift with one arm. Well, 
two arms-it weighs 59 pounds. And that 
includes the built-in power supply and loud
speaker. 

The NCX-1000 is sure a far cry from the 
first National rig that I owned way back in 
the dim. dark past. The National 600 was a 
600 watt transmitter first marketed back in 
the late '30s. I still use the indestructible 
power supplies and modulator from the 600 
in my:! meter kilowatt. The RF sections are, 
sadly. no longer state of the art. 

Well, to get back to the 1000, National 
has come up with a real beauty in this rig. It 
is all solid-state except for the final stages 
of the transmitter and it works like a dream. 

Being a knob buff. a fellow who enjoys 
having dozens of knobs to twiddle, I was at 
first taken aback by the simplicity of the 
front panel oflhc 1000. Surely National must 
have left off some controls that I would need. 
If they did I still haven't missed them. 

How docs the 1000 compare with other 
rigs? Well. I stacked it up against three 
other transceivers on my operating desk, all 

working through a nice linear amplifier, and 
started making comparison checks all around 
the world, through poor conditions, monu
mental interference, and such. While there 
did turn out to be times when the extra pow
er of the big rig surmounted pile-ups a little 
faster than the I 000, these times were satis
fyingly few. Generally the report is that the 
I 000 is better copy. 

If I had been using different types of mi
crophones it might account for the better 
voice reports, but I used identical mikes for 
the tests. The engineers at National have em
phasized the higher range of the voice a bit 
more than the other rigs, with the result that 
there is more punch and, other things being 
equal, the I 000 is more readable. 

The NCX-1000 covers the amateur bands 
from I 0-80 meters and provides sideband 
with either side, AM, and CW. The receiv
er works so well that I suspect National must 
have borrowed more than considerably from 
their very successful HR0-500 receiver for 
the design. 

They have a clever speech processor built 
into the transmitter (switched on from the 
front panel), which operates at RF. In this 
circuit the single sideband of the first IF is 
clipped by a diode limiter and then filtered 
to remove the unwanted distortion products. 
This increases the average power by a 
factor of two, resulting in almost the same 

average power output as a 2 kilowatt PEP 
transmitter. My tests. by the way, were made 
with this clipper off when I was comparing 
the I 000 with other rigs. With the clipperon 
the signal is even louder. and though it los
es a bit on voice quality reports it certainly 
gains on punch through pile-ups. 

CW operators will appreciate the vernier 
control which displaces the receiver +/-3 
kHz from the transmitter. This is also handy 
on sideband when the other op misses your 
frequency or drifts away from it during the 
contact. It can keep you from chasing some
one with a displaced transmitter on down or 
up the band. An accessory VFO is available 
if you want to work split frequency more 
than 3 kHz. 

It is strange that it has taken so long for 
solid-state circuits to come to amateur 
sideband equipment. You don't find tubes 
in much new gear these days, except for am
ateurs. My car radio, FM receiver, television 
set, tape recorder, hi-Ii, etc., are all solid
state. Even the silly pencil sharpener is 
solid-state! Out of one dozen 2m FM sets 
on the market, all are completely solid-state 
except two .. . and both have one tube which 
will be superseded soon by an all solid-state 
unit. Judging from the small size and light 
weight of the National I 000, solid-state is 
certainly the way to go. 

The 1000 covers all 11ve amateur bands, 

I 0-80 meters. An accessory I 00 kHz 
oscillator plugs in for calibration of the tun
ing dial. The front panel meter functions as 
an S-meter on receive and reads plate 
current, screen current or plate voltage on 
transmit. AALC? Of course, and quite ef
fective it is. The screen current meter 
function is excellent for rapid loading of the 
transmitter. I was able to tune it up in 
seconds ... like the time I switched up from 
80m to 20m and just happened to catch 
XT2AA (rare) calling CQ. Within three 
seconds I was tuned up and calling him. I 
made it. 

The accessory 100 kHz calibrator also 
provides sidetone for CW operation. It can 
even be used for code practice, if needed! 
Obviously National has kept the CW ops in 
mind in the design of this rig ... it covers 
all CW bands ... and runs close to the le
gal limit to the 8122 final in this mode. 

In all, the National I 000 seems to be well 
in keeping with the long history of excellent 
equipment that National has provided us 
down through the years. Many of us were 
concerned recently when their overdepen
dence on government work forced them 
into bankruptcy. The company seems to be 
in pretty good shape now and is paying its 
bills, so perhaps they have weathered the de
pression. ml 
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Power Filter for Mobile Radios 

:X NOISE II 

• Suitable for virtually any make/model of 
amateur mobile radio I 
Provides exceptional Ignition, alternator, 
fan motor noise filtering I 

• Installs easily between the battery and 
radio's DC power input 

• Handles up to 15A@ 14VDC (w/fuse) 
• Solid-state clamping for voltage spikes 
• Equipped with Velcro for easy mounting 
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Shack Grounded? 
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110 Copper 
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Add $3 UPS shipping 
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The Viking R·anger II 
by Charles E. Spitz W 4API 

The Viking Ranger probably needs less 
introduction to the amateur fraternity than 
'most any other piece of gear. It was the 
creator of the trend towards making a small 
and complete transmitter package by the 
incorporation of an integral VFO. No out
board gadgets other than your mike, key, 
crystal (if you desire), or antenna relay is 
required to put you on the air on any band 
from 160 to 6 meters . The Ranger II 
incorporates all of the modifications and 
improvements brought out for the basic 
Ranger to date, wrapped up within a new 
two-tone gray ventilated steel cabinet. 

The Ranger II is designed to meet the 
needs of the greatest possible number of 
amateurs: General, Technician or Novice, 
CW or AM phone, the 6 meter enthusiast 
or the 160 meter specialist-and all of the 
bands in between, all as a fixed station or 
portable. In addition, the RF section may 
be used as an RF exciter to drive anything 
in the kilowatt class, and the audio section 
will drive any high power modulator. Phys
ically it is small, 15-1/2 inches wide by 9-
5/8 inches high, and 14 inches deep, weigh
ing in at 43 lbs. The input of 65 watts on 
AM phone and 75 watts for CW will work 
anything in the world. 

Oscillator Circuitry 

It would be well to follow the block 

diagram of Figure 1 to clearly picture the 
whole of the transmitter system and its 
component parts. The oscillator is the heart 
of the Ranger II. Separate calibrated band
spread dial scales are provided for each of 
the seven bands and 6-to- l ratio planetary 
drive mechanism results in excellent 
tuning accuracy and smooth control. The 
Plexiglas dial is edge-lighted. Ten kilocy
cle calibration increments on each band 
provide uniform and accurate dial inter
polation. Although frankly not designed 
for frequency meter accuracy, checks with 
a I 00 kHz crystal oscillator will excite 
your admiration. The VFO employs a 
series-tuned Colpitts circuit with a 6AU6, 
using two separate tanks. One covers the 
1.75 MHz to 2.0 MHz frequency range 
and the other the 7 .000 MHz to 7.425 MHz 
range. The VFO tank circuits and the out
put circuits are controlled by the front 
panel switch indicating the band of trans
mitter output. Temperature compensation, 
optimum circuit design, rigid construction, 
and voltage regulation result in a high 
order of stability. There is freedom from 
"wobbulation" under modulation, or "yoop
ing" when keyed. On the 160 meter and 
80 meter bands the VFO output remains 
on the 160 meter tank. On the 40, 20, 15 
and I 0 meter bands the VFO changes to 
the 40 meter oscillator tank. On the 6 
meter band, additional capacitors are 

switched across this tank to lower the VFO 
frequency to a harmonic relation to the 6 
meter band and add additional "C" to the 
oscillator to enhance stability. 

A 6CL6 acts as an isolation stage and 
broad-tuned frequency multiplier when 
the VFO is used. During crystal oscillator 
operation, however, it functions as a hot 
cathode oscillator. Grid-block keying is 
employed for the oscillator, the 6CL6 
isolation stage and an additional 6CL6 
buffer-multiplier, utilizing a 12AU7 as the 
keying tube. This system is called "Timed 
Sequence Keying." To avoid adjacent chan
nel interference, a wave-shaping filter is 
used in the 6CL6 circuits. To avoid chirp 
when the VFO is keyed, the 12A U7 
permits the VFO to start before the 6CL6s 
conduct and continues oscillation until 
after the 6CL6s stop conducting. There is 
a VFO keyer adjust control which permits 
adjustment of the "hold" time in order to 
permit rapid CW break-in operation to suit 
the operator. 

When operating break-in, a slight 
arcing at the key may be noticed in your 
receiver. This is not transmitted over the 
air, and may be eliminated by installing a 
2-1/2 millihenry RF choke in each key lead 
right at the key. On the lower frequency 
bands, the RF stages are sufficiently broad 
as to permit a change of frequency with
in a CW or phone portion of a band by 

means of the VFO alone. 
.----.-..-------~--................ --~----------~...-.--..._ ........ __ Obviously this would be 

more difficult on 10 and 6 
due to the size of the bands. 
For greater excursions, the 
dial marked "exciter," final 
dip and loading will of course 
have to be touched up. Prac
tice will quickly indicate the 
degree of latitude in this re
spect that you will have for 
the bands you use the most. 
A "spotting" switch position 
permits you to observe your 
transmitting frequency with
out unnecessary radiation on 
the air and to "zero" in on a 
transmitting station. 

RF Circuit Operation 

The 6CL6 stage used as a 
buffer-multiplier, mentioned 
earlier when the keying ac
tion was described, uses a 
tuned high Q plate circuit 
which is tuned to the same 
frequency as the final on all 
bands. Protection against ex
citation failure is derived 

________ ..,_._......__.....:1!:!:"'---........ - ......, ........ _.....u;..._..,_ ......... c;...:~&.<r.;oi;..-...:-..""""""6:1~..<1o....a from a cathode resistor. The 
Figure 1. Block diagram of the Viking Ranger II. band switch and coils are 

fully shielded to avoid any possible inter
action, ensuring clean circuit isolation and 
preventing instability. The output of this 
stage is controlled by a potentiometer which 
controls its screen voltage. This permits 
precision in adjusting the final grid drive. 
An additional multiplier stage, not present 
in the original Ranger, uses a type 5763 
tube. It is switched in to drive the 6CL6 
buffer-multiplier when operation is to be 
on 6 meters. 

The final stage uses a 6146 with a pi
network of Hi Q design. The range of an
tenna impedances which may be matched 
on all bands is 50 to 500 ohms, plus the 
tuning out of a wide range of inductive or 
capacitive reactance. The range of anten
na impedance which may be matched at 
frequencies above 7 MHz extends, rough
ly, from 25 to 2000 ohms. The 6146 is pro
tected from excitation failure by a 6AQ5 
which is connected in shunt with its screen 
dropping resistor. When excitation failure 
is encountered from any cause, the 6AQ5 
conducts and lowers the 6146 screen 
potential to approximately plate current 
cutoff. The screen of the 6AQ5 clamper 
is connected to a voltage divider making 
the stage continue to conduct even at 
extremely low plate potential values. 
Under this cutoff condition the 35 to 40 
mA current is indicated on the transmitter 
multimeter. It is not the plate current of 
the 6146 but is the plate current drawn by 
the clamper tube . 

The Audio System 

All triodes are employed in the speech 
and driver stages. The first and second 
amplifier is the high gain I 2AX7, ample 
for any crystal or high impedance dynamic 
microphone. A three-circuit microphone 
jack is provided to accommodate the 
addition of a push-to-talk relay if PTT 
operation is desired. A 12AU7, parallel 
connected to a driver transformer, is the 
source of low impedance drive for the mod
ulator. The modulator, employing a pair 
of 7027 tubes in push-pull class AB, can 
deliver more than enough audio for 100% 
amplitude modulation. Plate saturation 
limiting prevents large swings beyond full 
modulation, thereby providing some 
limiting to reduce distortion and spurious 
output. The modulation transformer has a 
tertiary feedback winding coupled to the 
grid of the audio power driver. This 
provides damping for improved regula
tion, stability and a flattened frequency re
sponse. This method also enhances the di
rect driving of external modulators when 
the Ranger II is used as an exciter. 

The secondary of the modulation trans
former is center-tapped to fill the 
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requirements of an audio driver, permit
ting it to work directly into the grids of 
external high-power Class B modulators. 
The leads are filtered and bypassed, and 
made available at the exciter-auxiliary 
plug at the rear of the chassis. By using 
one half of the secondary winding, a nom
inal 500-600 ohm output can be obtained 
for driving large speakers used in paging 
or public address work. Thirty-three watts 
of audio are available at the output of the 
modulators for any application required. 
The frequency response range of the mod
ulator section is flat within 3 dB from 250 
to 3000 CPS with a very pronounced roll 
off above and below these frequencies. 
The passed range is sufficient for pleas
ing quality yet confines the audio power 
within these frequency limits for a 
noticeable audio punch. 

The Power Supply 

This is a conventional dual-plate volt
age supply. employing a 5R4GY high 
voltage rectifier tube and a 6AX5GT low 
voltage rectifier. Choke input filtering is 
used in both supplies. The high voltage 
is 525 volts DC for the final and modu
lators. and the low voltage 320 for the RF 
exciter and low level speech stages. A 
6AL5 rectifier for bias for the keying cir
cuits and the modulator is fed from a third 
set of terminals on the power transformer 
secondary. If you want to power other 
equipment in the shack, you can use the 
rig as a power supply, from the exciter
auxiliary plug. In addition to the audio at 
this terminal, there is available 6.3 volts 
at 5.5 amperes for filaments, 300 VDC at 

50 mA and 500 VDC at 210 mA. When 
the auxiliary plug is wired to tap off for 
external power, the complete RF section 
of the Ranger, including filaments, is de
energized, as the power supplies cannot 
provide the normal Ranger full power 
requirements and external power use 
simultaneously. 

Operation 

The E.F. Johnson Company did exten
sive research when amateur radio first 
faced the threats of TVI. This is re
flected in minute detail throughout the 
Ranger II. The cabinet is electrically sealed 
with flexible monel braid on the inside of 
the front panel and large cabinet overlap. 
A cup-type shield seals the meter, and spring 
type contact washers on the front panel 
shafts prevent possible radiation from shaft 
clearance openings. The power line and 
relay jack circuits have double L-type fil
ters; all auxiliary socket, meter, dial lamp, 
key, and meter lamp leads are equipped 
with L filter networks. To minimize har
monics, interior harness leads and filaments 
are bypassed to the chassis. Careful by
passing of the final and design of the out
put circuit were aimed at reducing har
monics. This deep interest in TVI led to 
the investigation of causes beyond the well
engineered transmitter. Improper ground
ing in the shack, as well as improper 
impedance matching, turned out to be an
other major source of trouble. This afflic
tion troubles many an installation, regard
less of the equipment, so if you are one 
who is being so deviled, beg, borrow, steal 
or buy a Viking Ranger II Operating Man-

ual. There are many common sense pro
cedures within it which could be applied 
to your shack, both on the subject of TVI 
prevention and proper loading and match
ing of your antenna system. 

One panel meter serves as a multime
ter, providing ample indication of tuned 
circuit operation, switching between 
oscillator, buffer, grid, final plate and mod
ulator. The manual tune-up instructions 
are a little confusing in that when told to 
tune the "buffer" your control is marked 
"exciter" on the panel. I would have 
preferred a slightly different turn-on, 
tum-off sequence in mode switching, but 
I guess you can't please everyone in 
every detail. 

Putting the equipment on the air was 
revealing. I had a warmed-up BC-221 and 
a 75A4 ready to check calibration, but 
had little to do since the VFO dial mark
ing fell right into the slots they were 
supposed to. The first firing up was late 
in the afternoon on 75 meters, with the 
initial CQ answered hy a chap two states 
away who said his TX had been on 15 

meters, but I sounded so good on 75 that 
he bust his buttons changing bands to call. 
Equally flattering remarks were produced 
on 6 and the other bands. With scope and 
panadaptor on, the bug contacts were pol
ished up, but no fault had shown up there 
either. The design and bugs on this equip
ment had been worked out so long ago 
that it might have been presumptuous to 
hope to dig up flaws thousands had been 
unable to find. The unsolicited 
flattering remarks were outstanding. I 
even tried to QRM my color TV receiv
er on 3.579545 MHz with no luck! 

There is the Ranger II for you. It cov
ers a whale of a lot of amateur bands in 
a day when many people specialize in just 
one of them. It gives you long- or short
range communications to fit any 
geographic requirement, environment, or 
skip, and is a good basic piece of 
equipment to use as a standard for 
measurement of other gear which you can 
be sure will be hard put to meet it. 

Reprinted from the March 1962 issue 
of 73 Amateur Radio. 

Specifications of the Viking Ranger II 

Frequency Range: 
Power Input: 
Power Requirements: 

160, 80, 40, 20, 15, I 0 and 6 meter bands. 
65 watts AM phone, 75 watts CW. 

I 05-120 VAC, 50/6Q cycles, 260 watts. 
Frequency Control: Integral VFO, or two switched crystal positions. 
Utilization: All-round portable or fixed transmitter, 

RF exciter. speech or power amplifier, or power supply source. 
Maker: E.F. Johnson Company, Waseca, Minnesota. 

Sell your product in Radio Fun 
Call today 41-BDD-?74-7373 

Buyyourri 
from the manufacturer. 

Buy the battery pack 
from Periphex- where lxJtteries 

are OIU only business! . ;r---. 
..• m ... ; 

I One Year Warranty 
I Matched cell construction 
I c.ase re-build seivic-e 
I l.Dng life, extended operating time 
I Made for HAMS, by HAMS 

Add $4.00 Shipping & Handling for first battery. 
$1.00 for each add1 battery- U.S. only 
O>llllt'cticut residents add 6% tax. 

the only thing tow about our charge is the cost ... 
1-800-634-8132 

CIRCLE 68 ON READER SERVICE CARD 
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W11ere:~ rile Tower? 
• No Holes • No Guys • No Damage 

Patent Pending 
Roof Crest Mount 
holds Yagis. Corn
ers. Parabolas. Ro
tators. Beams. 
Wire antennas. Up 
to I 0 sq fl al 90 
mph. Complete. 
easy to install & 
remove. 

Info ~I 

A t ·ur t S2J0+$14S&H ll ennaS rreS OrderHotline: 
Box 50062-r. Provo UT 84605 801-373-8425 

QUICK, EASY, & COMPACT 
Flash cards *NOVICE thru EXTRA* 
theory Key words underlined. Over 
4000 sets in use! For beginner, OMs, 
XYLs & kids. 

VISSG~{Sol'48}37 
4AM01 

"' • llll:ua aNwlr\e, ""'*• 
.... IM~~~~? 

Order Today! 
from 

NOVICE $11.95 
TECHNICIAN $10.95 
GENERAL $ 9.95 
ADVANCED $15.95 
EXTRA $14.45 
Shipping 1-$3.00 

2 or more -$4.00 
CLUB DISCOUNTS 

VIS STUDY CARDS l•IDl I nsA.1 
P.O. BOX 17377 • -
HATTIESBURG, MS 39404 

CIRCLE 319 ON READER SERVICE CARD CIRCLE 104 ON READER SERVICE CARDS 

We have what you're looking for 

BRIGHT NEON QSLs $26.95 
Bright Neon QSLs that jump off the wall. 

~tN1f>KK Black ink on 65# Postcard Stock with six 
Neon colors to choose from: Neon Blue, 
Neon Purple, Neon Lemon, Neon Orange, 
Neon Red, and Neon Pink. Printed in format .,,Wl!ITltT.1:9 

D~.IL-

shown, state outline & logo included at no 

_..__ 

I 
CC.- MMTIUR MllOCOMT'ACT 

extra charge. (Please indicate if you want """'l""l""'l-1-1 1111 1 
ARRL logo when ordering) • Send your check or money order along with 

250 QSLs $ 26.95 (Printed or Typed) Name, Address, {Including 
500 QSLs $ 30.95 1000 QSLs $ 36.95 County), Call Letters and Color of Stock 

plus $3.95 shipping U.S. 
TO: BB&W Printing 

Ham it up with all six Neon colors, order 803 N. Front Street 
the Rainbow Box for only $4.00 more. McHenry, IL 60050 
You'll be hard pressed to beat the price Custom job or Different Stock, No Problem, I while creating such STAND OUT quality. Call: (815) 385-6005 



the 
tech 

It ain't cheap, though, and it's really much bigger 
and bulkier than I'd like. Also, it doesn't come 
with a PTT (push-to-talk) switch, because it's 
designed for use with the VOX (voice-operated 
transmit switch) circuit built into the walkie. I 
find, though, that YOX operation at hamfests is 
very awkward, because every time I ask some
body a price or something it goes out over the air! 
So, I never bought the factory-built headset. 

ing. but I managed to fix it. When I got done, 
though, I discovered that the thing wouldn't work 
on 13.8 volts, which is the only DC supply I have 
in my station. The radio was designed to work 
on 9 volts, and the extra voltage was sure to 
destroy it. Hmmm ... wait a minute, didn't I get 
a DC regulator pack for a Sony camcorder for a 
buck at the last 'fest? It took a bit of digging, but 
I found it. But it put out 8 volts, not 9. So, I opened 
it up to see if there was a way to adjust it. I saw 
a trimpot (small potentiometer) inside and, sure 
enough, that set the output voltage. I adjusted it 
for 9 volts and closed it up. My "new" dedicat
ed packet rig, which cost all of three bucks and 
looks like hell, works like a charm. And, to top 
it all off, every time I operate packet I think of it 
and feel terrific. 

side Treasure Hunting 

by Michael Jay Geier KBIUM 
What I did do, though. was keep my eye out at 

hamfests for something I could make into the head
set I really wanted to own. It took awhile but, one 
day, there it was: a miniature telephone headset 
with a tiny boom mike tube. You know, the kind 
the operators in all those late-night TV infomer
cials wear. I think I paid five dollars for it. Well, 
all I had to do was wire up a new plug for it, add 
a PTT switch and I was all set. 

Roll Your Own 

As a new ham. you probably are finding that 
talking to other hams is a great deal of fun. Most 
likely, you're meeting a whole community of new 
acquaintances and perhaps even making some 
real friends. And. of course, playing with that new 
HT is pretty cool. So. all seems right with your 
ham radio world. 

Well. communicating with other hams is the 
whole point. right? Maybe, maybe not. After a 
few years go by, you may begin to get just a 
little bit bored with all that communicating. It's 
not uncommon for hams' interest to decline a bit 
after awhile. So. is ham radio ultimately point
less? 

No way! Although talking certainly is fun, ham 
radio did not originate so that people could have 
lots of conversations. It began as a technical en
deavor, and it continues to be one. Now, that doesn't 
mean you have to be a technology whiz to be a 
ham, or even that you should necessarily aspire 
to it. But. if all you ever do is buy gear and talk 
on it. you're missing at least half the fun. I can 
tell you from experience that nothing in this 
hohhy beats the feeling of communicating on a 
pici:c or gear you built yourself. Nothing. 

Can I Do It? 

That's a little like asking, "Can I play the sax
ophone?" Maybe not yet, but you sure can team 
to play the sax, even if you might not ever be 
Kenny G. You certainly can learn to build some 

fun things, and you don't need to be a math ge
nius or an engineer to do it. And the best part is, 
it doesn't have to cost much money, either. 

What Can I Make? 

You can build just about anything, but some 
things arc much easier than others. I recommend 
that you start small. Today's radio equipment has 
become so sophisticated that duplicating the re
ally fancy stuff at home is next to impossible. You 
aren't gonna make a Kenwood TS-850! But you 
may find it so much more fun to use the little 2 
watt rig you built yourself that the '850 starts gath
ering dust. 

New builders often think entirely in terms of 
making radios, either from kits or from scratch. 
Kits are fun, and they're a great way to learn the 
basics. Making actual transmitters and receivers 
(especially those) from scratch, though, is quite a 
bil more complicated than some other useful things 
you can whip up. Like what? Like keyers, 
microphones, speaker-mikes for HTs, power 
supplies, amplified speakers, antenna tuners, pack
et modems, switchboxes, you name it. And you 
don't have to start from ground zero, either; 
tailoring and modifying existing equipment to 
match your needs is very rewarding, too. In fact, 
one of my favorite uses for home-brewing (as we 
like to call the home building of equipment) is for 
custom stuff I just can't buy. 

For example, I like to use a headset with my 
walkie, especially at hamfests. Yes, I can buy one. 

. .. NO!! 

It didn't work. I could hear fine, but when I 
tried to transmit, the audio was so low it was use
less. What was going on here? A little detective 
work with my trusty ohmmeter showed that this 
thing had a dynamic microphone in it. Unfortu
nately, all modem walkies use condenser mikes, 
which put out a whole lot more signal than the 
old dynamics. At this point, you might think that 
I'd wasted my five bucks and wound up chuck
ing the headset into a drawer. Nope! I did what 
any self-respecting home-brewer would do: I 
cracked the case open and replaced the mike with 
a condenser mike I got. I think, at Radio Shack. 
OK, so it doesn't look like a factory job anymore, 
what with the glued-together plastic and all. But 
it works. In fact, it works great. And, every time 
I use it at a hamfest, at least three people come 
up to me begging to know how I did it, where I 
got it, and how they can get one, too. Now that's 
fun! 

Another great example is the dead 2 meter 
walkie I got for two dollars at yet another recent 
hamfest. I figured at a buck a meter it was a good 
deal! Naturally, it didn't even come close to work-

Nothing's Perfect 

One thing I've learned from all my years of 
fooling around with stuff like this is that nothing 
is ever ideal. When you try to marry any two 
unrelated devices, some of the details won't match. 
The voltage will be wrong, or the plug will be 
wired with opposite polarity. Or the thing will 
almost fit into the case like you'd like it to, but 
not quite. Rather than get frustrated, though. con
sider these things as challenges to your creativ
ity. Find a way to make it work. Cut a little here, 
trim there, adjust, repackage, bend the circum
stances to your desires. When you got it work
ing, it really feels great knowing you have the 
only one like it in the world! 

How Do I Start? 

First, take a look around at your station and 
ask yourself what you would like to have. If it's 
a new, digitally synthesized HF rig, start saving! 
But, if it's a Morse code keyer, a charging stand 
for your walkie, a way to use the same desk mike 
on more than one rig without plugging cables, 
or something like that, start thinking! 

As I mentioned, hamfests are great places to 
pick up all kinds of ')unque" that you can turn 
into things you want. I can't count the number 
of times I've enhanced my station in exactly that 

TOLL 1 •800•666 0908 PRICING AND 
FREE • ORDERS ONLY 

No-Hands! -R-e-sc-u-eP-o-11c;1M 

When ynur hand< are bu<y. 
where do you want your HT! 
ARF.S temm and paramedics 
designed our ch~st mounh:d 
Resc:ucPouch ... o they could 
listen without an currk·cc 
and talk straiglu imo it ncr 
hafk.J~. Diagonal po:\ilioning 
or HT places :unenna over 
tlll.! !\hookier nnt in your fat~. 

DON'T MISS THIS ONE! 
KENWOOD YAESU 

FT-890AT 
TH-78A FT·990 
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TS"'4SOAT 
~T 
Ts.890 
Ts.95050X 
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CALL FOR ALL KENWOOD 

AL/NCO 
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CALL FOR ALL /COM 
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CALL FOR ALL YAESU 
RADIOS & ACCESSORIES 
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AL/NCO 

:l ST~NDARD 
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CALL FOR ALL STANDARD 

AEA • ASTRON • AZDEN •COMET• CUSHCRAFT • DtAMOND - KANTRONICS 
MFJ • SANGEAN •SONY SHORTWAVE• DRAKE• MANY MORE ••. 

NEW EQUPllENT PRICING AND ORDERS 1~ OUT OF STATE 
TECHNICAL, USED GEAR, INFO ~7 24HR. FAX ~.:1561 

LENTINI COMMUNICATIONS INC. 
21 GARFIELD STREET, NEWINGTON, CT 06111 

Hours : M-F10·6. ~ ~. C.0 .0 .s Same Day 
SAT. 10-4 ~ ~j OK Shipping 

CIRCLE 234 ON READER SERVICE CARD 

Made or padded rnt-proofCorclura with quick-release 
buckles. Adjust< to g.rJb any size T. L'nique Double 
moJd hold< two lfl\ or HT and spare baucry. 

Sinl!,le $31. Double S-il. AJ<l S3 P&H. 

Antennas West orderHotrrne: 
Box 51Xl62-F Provo UT 84605 801·373-8425 

CIRCLE 138 ON READER SERVICE CARO 

Chassis Kits 
Cabinet Kits 

Assembled Cabinets 

Slope Box Kits 
UHF & VHF Antenna 
Power Divider Kits 

Rack Shelves 

Rack Equipment Cabinets 
Antema Grourdng Kits 

Tower Mot.nted Box Kits 
Dipole Hangers 
Other enclosures 

Small sheets Aluminum and Brass 

S'~~~ 
Cha~es Byers K31WK 

5120 Harmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 

Be'-1 6PM and 9:30PM EST. Ews. 
"Distributorship Available" 
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Say You Saw It In 

GREATER BALTIMORE 
HAMBOREE AND 
camPLITERf t5T 

HOST TO THE 

ARRL MD STATE CONVENTION 

MARCH 26 & 27, 1994 
Maryland State Fair Grounds 

Timonium, Maryland 

THE LARGEST SHOW OF ITS KIND 
IN THE MID-ATLANTIC AREA 

ARRL Forums & Programs • Banquet 
1 O Acres of Indoor and Outdoor Sales 

3 Buildings • 1, 100 Indoor Spaces 
Buildings for Dealers & Manufacturers 
Indoor Fleamarket • Outdoor Tailgate 

FCC Exams • Acres of Parking 
Over 16,000 Attended Last Year! 

VENDORS: All spaces by advance sale! Register NOW! 
Call: 410-HAM-FEST 
Or: 1-800-HAM-FEST 
Anytime, for Voice or FAX Info 

Write: G.B.H.& C. 
Post Office Box 95 

Timonium, MD 21094 
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way. Also. rve noticed that most people go for 
the same perfect-condition, expensive items at 
hamfcsts, passing up the modifiable gems. 
Consequently. the prices for these bits and pieces 
often arc quite low: the seller just wants to get 
rid of them. Heck. a few times I've even got
ten useful stuff for ji'ee,just because the seller 
didn't want to cart it home. 

If there's no hamfest coming up any time 
soon. don't get discouraged. Take a look at 
what you already have lying around, and you 
might be surprised at the new ideas it can 
inspire. You can make several nice things from 
an old cassette recorder. including a 
speaker-mike, a switchbox, and even an am
plifier for your HT's audio. 

But I Don't Know How 

Nobody is born knowing how to build, lix or 
modify electronic equipment! We all had to start 
somewhere. and, no matter how skilled we get, 
we're all still learning. Pick something simple 
and research the information you need to get it 
to work. Go to the library. order the schematic 

or find somebody on packet who has it. get some 
books on basic electronics. If you have 
questions, get on the air and ask around. You 
won't be looked down upon for not knowing 
everything. In fact, you'll probably be admired 
for getting into the technical side of the hobby. 
These days, technical hams are in the minority 

N 
® 

April 29, 30 & May 1, 1994 

General Chairman, Dave Grubb, KCBCF Asst. General Chairman, Ken Allen, KBBKE 

I• Giant 3 day Flea Market •Exhibits • Activities for the Non-Ham 

Information 
General Information: (513) 276-6930 
or, write to 
Hamvention, Box 964, Dayton, OH 45401-0964 
Lodging Information: (513) 223-2612 

(No Reservations by Phone) 
Flea Market Information: (513) 276-6932 
Lodging 
Please write to Lodging, Dayton Hamvention, Chamber 
Plaza, 5th & Main Streets, 
Dayton, OH 45402-2400 or refer to our 1993 Hamvention 
program for a listing of hotel/motels in the Dayton area. 

Special Awards 
Nominations are requested for Amateur of the Year, Special 
Achievement and Technical Excellence awards. Refer to the 
Hamvention Program for nomination form or contact 
Hamvention Awards Chairman, Box 964-
Dayton, OH 45401-0964. 

1994 Deadlines 
Award Nominations: March 1 
Advance Registration and Banquet 

USA - April 8 Canada - April 1 
Flea Market Space: February 1 

Flea Market 
Flea Market Tickets (valid all 3 days) will be sold IN 
ADVANCE ONLY. No spaces sold at gate. A maximum of 3 
spaces per person (non-transferable). Electricity is available 
in a portion of the last Flea Market row for $40 additional per 
space. Rental tables and chairs are not available in the Flea 
Market. Vendors MUST order an admission ticket when 
ordering Flea Market spaces. Please send a separate check 
for Flea Market space(s) and admission ticket(s). Spaces will 
be allocated by the Hamvention committee from all orders 
received by February 1. Please use 1st class mail only. 

Notification of Flea Market space assignment will be mailed by 
March 15, 1994. Checks will not be deposited until after the 
selection process is complete. 
License Exams 
Novice thru Extra exams scheduled Saturday and Sunday 
only. Send FCC form 610 (Aug 1985 or later) - with requested 
elements shown at top of form, copy of present license and 
check for prevailing rates (payable to ARRL/VEC) to Exam 
Registration, 708 Mapleside Dr. Trotwood, OH 45426 . 
Free bus service 
Free bus service will be provided between Hamvention and 
our satellite parking areas. In addition, some motels.may offer 
transportation to Hamvention. 

II HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. 

Advance Registration 
Enclose check or money order for amount indicated in 
U.S. dollars and type or print your name and address clearly. 
Make checks payable to: 
Dayton HAMVENTION Mail to • 
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 

Flea Market tickets Please enclose two checks 
0 Send admission tickets only if flea market space(s) assigned. 
0 Send admission tickets regardless of flea market space assignment. 

Admission 
(valid all 3 days) 

How Many 
__ @$11.00* 

Grand Banquet __ @ $22.00** 
Alt. Act. Luncheon 
(Saturday) __ @ $8.50 
(Sunday) __ @ $8.00 
Flea Market * __ $30/1 space 

(Max.3 spaces) __ $60/2 adjacent 

$ ___ _ 

$ ___ _ 

$. ___ _ 
$. ___ _ 

__ $150/3 adjacent $ ___ _ 
Electricity add __ $40.00/space $ ___ _ 
Covered tent __ $215,00 ea. $ ___ _ 

Total$ __ _ 

Name _______________ ~--- Call _____ _ 
Address ___________________ _ 

City __________ State __ Zip+4 ___ _ * $14.00 at door 
**$24.00 at door, if available 

II 

Daytime Phone # ( ____ Evening Phone # ( ) _____ _ :t Admission ticket must be 
ordered with flea market tickets 
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and are held in high esteem. Just 
trying to become one will put you 
in a very positive light. 

Bear in mind that, if you are 
connecting your project to some
thing expensive like your HT, you 
don't want to cause any damage. 
Naturally, trouble is more likely 
if you're making up a power sup
ply than if you're creating a head
set, so I recommend you don't 
try anything potentially disastrous 
for your first project; nothing will 
tum you off faster than the sight 
of smoke from your $350 radio! 

Some Ideas 

For many hams, antennas are 
the be-all and end-all of home
brewing. Commercial antennas 
are rather expensive, and it doesn't 
take any knowledge of transis
tors, ICs or schematics to make 
a good antenna. If you want a 
sophisticated beam antenna, 
though, you may find that the ef
forr and expense of rolling your 
own are overwhelming. But why 
not try making a simple wire 
antenna? Dipoles, loops, slopers 
and such are pretty easy to build, 
and you can make something 
every bit as good as a commer
cial $75 skyhook for around $5 
to $10. 

Switchboxes which let you 
route the audio inputs and out
puts of your radios are very handy, 
and you can't buy them. For in
stance, if you run packet radio, 
how about a switchbox that si
multaneously switches the mike 
and speaker connections to your 
TNC (terminal node controller) 
or modem? That way, you won't 
have to listen to that awful pack
et screech. If you really want to 
get fancy, you can cook up an 
automatic switch that hooks you 
up for packet whenever you tum 
the TNC on and switches back to 
voice when it's off. 

If you use your HT in the car, 
how about a nice speaker mike? 
Sure, you can buy one, but it'll 
cost you at least $20, probably 
more, and you can make one from 
an old mike. or even from scratch, 
for next to nothing. Or. perhaps 
you could use an amplified speak
er so you can hear the damed thing 
at 55 mph. You can even modi
fy one of those cassette adapters 
made for portable CD players so 
that you can listen to your rig 
through the car stereo! How can 
you beat that? 

I'm sure you'll think up some 
more neat gadgets. If you can 
envision it. chances are you can 
build it! And I promise that the 
feeling of pride you' II get when 
you use it will be one of your 
favorite experiences in ham 
radio. 

Until next time, 73 from your 
home-brewin' friend, KB I UM. 

ID 



Repairs, Via the Junk Box 

It's great to have a large junk box to dig 
into when the oscilloscope dies. That's ex
actly what I did and ended up finding a some
what usable power transistor. 

The transistor I found happened to be a 
generic TIP-42. Electrically speaking, this 
transistor would be an ideal replacement, but 
it wouldn't fit the Heath PC board. It seems 
Heath always had a way with using non-stan
dard parts . Or maybe it was the other way 
around. using non-standard parts to make the 
PC board layout easier. Who knows? 

But, to check out the operation of the scope 
and to verify my repair, I had to snake the 
leads of the new transistor into the holes of 
the PC board. This worked just fine, until I 
noticed the transistor wouldn't fit the heat 
sink. The heat sink is connected electrically 
to the case of the transistor. I could not use 
the existing heat sink on the replacement 
transistor: it would short out the very circuit 
I was trying to repair. 

My junk box goody was way too small for 
the job. The old heat sink was made of 
extruded aluminum and looked like it could 
really take the heat. Unfortunately, the junk 
box special would not take as much heat. So, 
after several minutes, the new part would just 
up and quit. 

Sometimes. the best fix requires the prop
er part. But. in my case. the equipment was 
so old that I couldn't find the proper part. To 
make matters even worse, the transistor had 
a Heathkit part number. Heathkit is no longer 
in business so I couldn't get the transistor 
from them. Lucky for me. the Heath manual 
has a commercial part number listed. But, that 
part is also no longer being made . It didn't 
look like this story was going to have a 
happy ending. 

But wait! As Mr. Spock would say, "There's 
always possibilities . .. The most likely possi
bility to save me was NTE replacement tran
sistors. NTE has just about everything under 
the sun. NTE had the part I needed, so. I or
dered one from Mouser Electronics. In a few 

radio 
• magic 

by Michael Bryce WBSVGE 

If you're like me you're still wondering 
what made the silly thing up and quit in the 
first place. This is a question I have to answer 
each and every time I do a repair job. Like 
everything in life, nothing is perfect, includ
ing transistors. It's generally known in the 
consumer electronics industry that if a part is 
going to fail, it will happen within the first 
three months of service. That's one of the 
reasons why just about everything electron
ic comes with a 90-day warranty. After 90 
days, it's a good bet you'll never have any 
problems. This is why stores make out by 
selling extended warranties. 

What makes an electronic part fail? Well. 
perhaps the number one reason is heat. Since 
any solid-state device is a semiconductor, it's 
not a perfect conductor of electricity. When 
an electrical current passes through a tran
sistor junction, heat is produced. The heat 
generated is measured as watts. The amount 
of current flowing and the type of device will 
have an overall affect on the amount of heat 
generated. There are many, many other spec
ifications that must be taken into account when 
doing design work, but we'll pass on them 
right now. It's enough to know that transis
tors (and !Cs) do get hot. The bottom line is, 
They're suppose to. However, too much heat 
and whoa! You'll be scanning Mouser's 
catalog looking for a replacement part. 

Reducing Heat 

Most bipolar transistors can easily be 
destroyed by thermal runaway. Thermal run
away occurs as the transistor gets hot. As the 
transistor gets hotter, it produces more heat. 
The more heat it produces, the less efficient 
it is, thus generating more heat. The cycle 
continues until the transistor goes belly up. 
Unless you can keep the device cool, the whole 
process can take only a few seconds! 

This is exactly what happened (I think) to 
my scope. To prevent thermal runaway, we 
should design our circuits so they run cool. 
If you can't do that, then the use of a heat sink 
is a must. A heat sink moves the heat from 

days the scope was working just fine on my the junction inside the transistor to the sur
tcst bench. rounding environment. Heat sinks are some-

---Iambic Keyer---
Low Cost • Low Power • CMOS 

' ' v ~~~;- ! --

·-· - ....... 
' ,.. :=.. 

-:.:: 
Features: Dot & Dash Memory. Low Level Audio 
Sidetone Generator with on board audio transducer. 
NPN open collector keyed output and HIGH and LOW 
speed range. Will operate on less than 5V and up to 
20V. Built on a3.00 X 2.00 double sided, plated through, 
solder masked & character screened circuit board . 
Designed to fit into our QRP Transceiver. 
Complete Kit Only .................................. $29.95 
Assembled & Tested .............................. $39.95 
CA residents acid 7. 75% safes tax. SIH: $4.50 (insured). 

Foreign orders add 20%. For more info or catalog; 
send legal size SASE (52~) to: 

• A&A Engineering ~] 
252_1 W. LaPalma #K •Anaheim. CA 92801•714·952·2114 

CIRCLE 109 ON READER SERVICE CARD 

PORTABLE QRP CW TRANSCEIVER 
DEC. '90 & JAN. '91 OST BY GARY BREED K9AY 

Feetunts: SINGLE·SIGNAL receiver, VFO tuning, 
AGC for listening comfort, 5 Watts output, Semi· 
OSK TR switching and CW sidetone. Add a battery, 
key and antenna and you're on the air. FULL 100% 
KIT Including a custom pre-painted, punched and 
lettered metal enclosure. 20, 30, 40 Meter available. 

Complete Kit Only . ..... . .... $159.95 
CA Residents add 7. 75% sales tax. S&H: $5.00 

(insured). Foreign orders add 20%. For more Info 
or price list; send legal size SASE (52f) to: 

• A&A Enginesring 7~ 
2521 W. laPalma #K •Anaheim, CA 92801•714·952·2114 

CIRCLE 109 ON READER SERVICE CARD 

times called coolers, too. The high-speed CPU 
chips used in most of today's computers gen
erate so mm:h heat they require a special chip 
cooler to reduce their temperature. Sometimes 
a micro-sized fan is also attached to these chip 
coolers to improve their cooling properties. 

One of the first electrical laws you may 
have encountered is good ol' Mr. Ohm. We'll 
put him to work as we do some simple math . 
Let's break out the calculator and do some 
number crunching. 

The circuit shown in Figure I does noth
ing. It's only to show you the what and why 
as we punch in some numbers. Just for the 
sake of argument, let's say it's the deflection 
circuit from my scope. Let's begin. 

From R3 I, we have 280 volts DC on the 
emitter and 150 volts DC coming from the 
collector. The base drive for this transistor 
comes from R93. So, let's see how hot this 
transistor will get. The transistor is supply
ing 55 mA of current to the deflection plates. 

First, we' ll subtract the 150 volts from the 
280, getting 130 volts. That's the voltage drop 
across the transistor. We'll call this guy E for 
voltage (don't ask me why). Now, since we 
know the current is 55 mA, we can use the 
formula: power as watts equals current (I) 
times voltage (E). So, 130 times 0.055 = watts. 
Punch in the numbers and we get 7 .15 watts. 
That's not bad and I can live with that know
ing the heat produced will be dissipated by 
the heat sink mounted to the transistor. 

But what happens when we start to pull too 
much current? Let's find out. Let's say the 
circuit is now pulling 230 mA. Again punch 
in the numbers and you'll find out the tran
sistor must get rid of almost 30 watts! My 
soldering iron uses only 18 watts. In no time 
at all, the transistor would be toast and you'd 
have a repair job on your hands. Of course, 
after you replace the transistor, you'd better 
find out why you have 230 mA flowing in
stead of 55 mA ! 

2ao voe 

From power supply 

e 

B 

To base 
drive circuit 

Now let's look at the same circuit, but with 
a different twist. This time we'll be building 
a power supply to operate your rig. You'll 
need at least 20 amps at 13.8 volts. Let's say 
the project came from an issue of 73 Amatew 
Radio Today and looks like it might be jusl 
what you're looking for. 

In the article, it calls for a transformer with 
an 18 volt secondary. Well, you don't have 
one, but you do have a 24 volt job laying in 
your junk box. It would be a dandy for this 
project, or would it? 

The project calls for a bridge diode and 
capacitor input, very common in power 
supplies. But by using this, you'll raise the 
voltage of your transformer slightly. The 
voltage is increased by 1.4 times the secondary 
voltage of your transformer, so 24 volts times 
1.4 equals 34 volts. Your rig only needs 1.5 
amps on receive, and the transformer can do 
35 amps, so you're one happy camper, or are 
you? Since we only need 13.8 volts, the pass 
transistor has to get rid of the excess voltage. 
Let's do some number crunching to see what's 
happening. With 34 volts on one side of the 
transistor and 13.8 on the other we have a 
voltage drop of 20 volts. Since we're 
drawing 1.5 amps from the supply we are 
dissipating 30 watts of heat. Ouch! But wait, 
it gets worse. Key your rig and you're now 
pulling 20 amps. The power now being dis
sipated is 400 watts! That's 20 volts times 20 
amps. 

This is just to show you how you can use 
some simple math to help design your own 
gear. Of course, you would never use only 
one transistor in the above example, but for 
clarity I did. Please, no Hate-Mike letters on 
this one. 

There's no need to be a rocket scientist to 
have fun with ham radio, but there's nothing 
wrong with knowing a little about what's 
going on deep inside those shiny gray boxes. 

ID 

1so voe 

To deflection plates 

Ground common 

Figure 1. A theoretical transistor circuit. 
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Are You Having Enough 

Radio Fun? 
Are you having enough fun with amateur radio? Radio Fun is the only amateur radio magazine written especially for you - the newcomer, or any one else who wants 

to get more enjoyment out of amateur radio. We pack every issue of Radio Fun with easy to understand construction projects, interesting news and great reviews of new 
and vintage gear. We'll help you learn about all of the fascinating areas of amateur radio- packet, amateur television, VHF/UHF and dozens more. We'll get you fired 
up to try DX chasing, contests and public service. We'll even help you learn more about radio and electronics, and we'll do it in a way that everyone can understand. 

So what are you waiting for? It's only $12.97 for a whole year of fun! 

1 year -12 issues - of Radio Fun for ~nly $12.97! That's 46% off the cover price! 

Call 1-800-257-2346 
... or send your check to Radio Fun, P.O. Box 4926, Manchester NH, 03108 - 9839. 

RADIO DOCTOR 
VIDEOS 

* REPAIR COMMON PROBLEMS 
* MAKE MODIFICATIONS 
* PERFORM ALIGNMENT 

* NO TEST EQUIPMENT NEEDED 
* CAN BE USED BY ANYONE 

Maintenance Videos: 
TS440 TS430 TS940 TS830 TS820 

TS450 TS850 TS930 FT757 
Instructional Videos: 

"Understanding Packet Radio" 
"Understanding HF Radios" 
"Operating HF Amplifiers" 

"Soldering Techniques" 
"Assembling A Simple HF Station" 

Priced From $19.95 to $39.95 
Orders & Catalog: 1-800-788-1416 

Ham Repair Co., 710 Teague Dr. 
Kennesaw, GA 30144 

We Also Offer Factory Authorized 
Service On All Kenwood Products 
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P- and avaiilbiity are subject ID change - nolice. 
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The Radio Fun Ham Marketplace 
A Special Advertising Section To Radio Fun Magazine 

73Amateur 
Radio Today 

PUT SOME EXCITEMENT 
INTO YOUR HOBBY!! 

No other magazine brings you the exciting 
world of amateur radio like 

73 Amateur Radio Today. 

• Construction projects: The most 
homebrew projects anywhere. 

• Product Reviews: Belly-to belly 
matchup of new gear. 

•ATV: Find out about amateur 
television. 

• HAMSATS: Get the latest news 
on amateur satellite. 

• Never Say Die: 
And you bet I won't. 

• 73 International: 73 Amateur 
Radio Today is the only ham magazine 
with monthly news from every corner of the world. 
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THE ANSWER IS GAP TECHNOLOGY • THE ANSWER IS GAP TECHNOLOGY • THE ANSWER IS GAP TECHNOLOGY 

QA backyard antenna b the low bands at a low cost? 

A Yes ••• the answer Is GAP'S ravolutlonary Voyager. 

OUTSTAM>WG 
BAM>\l/IDTH 
UNBELIEVABLE 
EFFICIENCY 

HO TRAPS 
ANYlllHEll£ 

COMPLETELY 
PREOSION 
PllETUNm 

ELEVATm 
GAPF!ED 
CONQUERS 
EAlfrH LOSS 

H you 're IOQl(lng for an antenna that 
can outperform the others and give 
you the edge, you're looking for a 
GAP. The GAP Voyager DX-IV is nol 
another "add a kit" antenna for 160 
meters. It Is the first antenna 
manulactlJred speclflcally to provide 
efficient low band operation !rom 
the typical backY3rd without a huge 
Investment In time, money and 

Al Ill llllclllcy. 

Allll .. flli EH 

111'11111111111. 

6010 Bldg. B 
N. Oki Dixie Hwy. 
Vero Beach, Fl 32967 

(407) 778-3728 
Cllnmerclal ~A-

space. The Vflf¥1Jf Is the first and 
only antenna to cover the entire 
75/80m under 2 to 1. Put It up. Tum 
It on. No tuning. No frustration. GAP 
delivers everything but the hassles. 
And - 8AP delivers at a fraction of 
the cost of the "so-called" com
petlt1on. 

The Voyager DX-IV 
1 ....... 2111 

ANTENNA PRODUCTS 
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If you're tired of the ftustration that comes 
with learning the code, then get a _proven performer 
that bas heli)ed thousands Upgrade. Over the past 
four years, Morseman + haS taken the frustration 
out of Morse Code, and put upgraded tickets in the 
hands of many amateurs. 

Morseman+ can do what no other 
~ter-based code trainer can do • it lets YOU 
choOse which training method is best for you. Pick 
between random characters, true random words. 
realistic random callsi~ random QSO's, and 
much more. When you re ready, Morseman+ will 
even give you a simulated exam, complete with 
scoring. You can even send ASCII text files, 
generate tests for others (complete with answer 
key), or key u_p an externill device throuRh _your 
computer's senill port_. If you have an Adhb or 
Souitdblaster compatible soUnd card, Morseman+ 
will send the cOde through it • even with 
background static on some options, if you desire. 
You say you don't know tlie code • yet? No 
problem, Morseman+ will be your teacher, and 
you won't get "code tape rnemofy" from it either! 
All of this comes in an easy-to-use program that 
you can be productive with right out of the 
j>ackage. 

Thousands of users can't be wrong, so why 
not order Morseman+ 4.0 today at our discount 
price of$24.9S (+ $4 s/h)- a $10 savings over our 
regular price. 

Morseman+ 4.0 
The Morse Code Confidence Builder 
~+ 10 ~uires a&,IBMJl'.'C Of ~pati~ ~ -
A hard d!, ~ 9H~~ ~~~ °"~n · ;d~~ 
Soundblaster compatible card is not r'!<luired. Overseas 
ordels please inclu<le $11 shipping for air freight 

•:••·•·•·•i~a~~J~•:···~~S?.·-•········ ···gorfwar.e f©r fne> 
lil:!i.li\llillli .. :. ; 1BM2~i\•:.: ·): 

Ham Pak 1 -a weat collection or software for the 
radio amateur. lncltiiles our disks 1082-1150 and 
1801-1823. Programs for rig control, satellites, loggins 
SSTV, contesting, CW dec:odin& packet, maps and much 
more. Also includes the very popular Morseman+ Morse 
Code trainer that has helped thousands of hams get their 
license or upgrade. This is a total value of $184.95, 
regularly priced al $119.95, now only $89.95 ($119.95 for 
35• disb). Makes a great giftl 

HamPak 2 -The same as HamPalc I, but docs 
not mclude Morseman+. A total value of$ l 50, now only 
$19.95 ($109.95 for 3.5• disb). 

En2ineerin2 Pak - Nice assortment of 
so~ for engineers or technically oriented hams. 
Includes progJlllllS for circuit analysis, circuit board design, 
schematics, radio restoration and much more. A total 
value of $60, regularly $44.95, now only $27.95 ($40.95 
for 3.5" disks). 

HamPak Plus . The 8Jll'ld assortmenu All 
disks from our group one and group two ham collections, 
plus Moncman+. A $250.95 total value, regularly priced 
al $159.95, now only $119.95 ($169.95 for 3.5" disks). 

To order, call 1-800-525-nJS (orders only, 
please) and use your Visa/MC, fax 
(206)767-8664, or send via mall. WNE Include 
$4 slh, overseas $11 for airmail. 

••••••~~r-~!wt~v~p~~t~~•••~:••:· 
···············~~··~~-~;.IO~j 1*l ;~ . / 

CIRCLE 387 ON READER SERVICE CARD 

The Powe.ti 
Protection for your 

ham-held! 

Tou9h ..•... 
resilient... ..... . 
black neoprene 

More thah 
~DD DIAllRI 

Have a flt 
• ,o., roua H.T. 

A sturdy web belt·loop sewn on 
the back extends over the top and 

Is secured on the front with 
a Velcro tab. 

The l'oWc.h 
Ifs Washable! 

1-800-72·Pouch (Dealer 1ntcm>a1ion1 

CIRCLE 271 ON READER SERVICE CARD 

Will you 
pay too-much? 
For pricing, 
CALL FREE 
800-433-SAVE 

SINCE 1981 

(!1'11AOIQ -3-77-PLAZA_._GR-AN-Bu_R_vrx_._.76_04_8 

The Toughest 
Little "GUNN" 

in Town! 

UPS 

SHIPPAllLI 

3+ 3 STAR 

Other Models & Sizes 
Available In 10 or 11 Meters 

• rz liCi 
Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 

Route 1 - Box 32C, Hwy. 82 
Ethelsville. AL 35461 
(205) 658-2229 
FAX: (205) 618·2251 
Hours: 10 am - 8 pm (CST) 

Monday • Friday 

DEALER INQUIRIES. PLEASE CALL 
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Amyotrophlc lateral sclerosis, 
better known as Lou Gehrig's 
disease, is a progressive 
disorder of the nervous system 
most often striking between the 
ages of 35 and 65. 

Muscular Dystrophy Association 
1-800-572-1717 

People Help MDA. .. 
Because MDA Helps People 

Amateur TV, FM Stereo Transmitters & 
Receivers, Receiving Converters, 

Infrared Eqipment, Carrier Current & 
Video Devices, Audio VLF to UHF, 

Unusual Items, Difficult to Find. 

NEW 5W-3Channel ATV Station, R/C, 
Video Link Transmitters 

All Published, Engineered, Tested 
and Proven Designs 

Thousands of Satisfied Customers 
Technical Assistance Available 

Send SASE (52 cents) or $1 to: 
North Country Radio . Box 53-RF 

Wykagyl Station 
New Rochelle, NY 10804 

Tel: (914)235-6611 •FAX: (914)576-6051 

CHEST HARNESS and 

BELT HARNESS 
CHEST HARNESS 

•Zippered/Padded Pocket for pens, 
note pads, extra battery, etc. 

• Radio held chest height for hands 

f~~~- ~'.~'.~~i~~ .~'.'.~~'. .~~~;~95 
Both harnesses are MADE in USA of 1000 Denier 
padded Cordura® from Dupont, with Velcro® 
adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won't deteriorate or rot from 
Rain, Snow, or Perspiration. 

BELT HARNESS ~ Handy for everyday use in carrying your · 
Handie-Talkie on the belt. .......... $18.95 . ·· 

Quantity Discount Available . 
+$3.50 S/H TX Res. +7.25% Sales Tax 

Send Check or Money Order (USD) 

EMA RS 
PO Box 781204 San Antonio TX 78278-1204 

Info: (210)493-7546 
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One Can Still Equal Two!-

-

When It's The New 
UNIDEN IM Series 

Commercial/Amateur 
Tl-ansceiver 

• Ideal tor MARS, CAP, • Freq. spread 24 MHz 
Vol. Fire EMT, B'cst RPU VHF, 20+ MHz UHF 
Police, etc. • FCC type accepted 
f>6'~~~1e w/a11y • DTMF mikes available 
• 99 channels+ S~ •HD mike, mnt. & pwr. 
each cha11nel cable std. 

• Super broadband 
•Fun 40-Watts VHF/30- antennas, base stations 
Watts UHF power Sl{ll>lies & desk 
• Ex!remely rugged mike available. 
• Br~ht easy-to-read 

disp Y AXM Enterprises 
11791 Loara St., Ste.B, 

Garden Grove, CA 92640-2321 
Write /call 800-755-7169 ·FAX (714) 638-9556 

Want help financing your hobby with profits from your 
own home-based business? Talk to Sue, NGO RA. 

Use Your 
Reader Service Card Today! 

Our Advertisers Want To Hear From You! 

Sell your product in Radio Fun 
Call today .,-800-274-7373 

BATTERIES REPLACEMENT 
BATTERIES 
(ALL NEW-MADE IN USA) 

ICOM 
............. 

KENWOOD NEW 
I 

• 7S 13.2v 1400 mah $53.00 PB1 12v @ 1100mah $59.00 HIGH CAPACITY • SS 9.6v 1400 mah $51.00 KNB-3 7.2v @ 1200 mah $38.00 KENWOOD I 
BP7 13.2v 600 mah $53.00 KNB-4 7.2v @ 2200 mah $59.00 PB-18 7.2v 1500 mah I 
BPS S.4v 1400 mah $50.00 P86 7.2v @ 750 mah $35.00 YAESU • 
SA/SAT • P87 7.2v @ 1500mah $49.00 FNB-25 7.2v 600 mah I 

PBS 12v @ 800mah $49.00 FNB-26 7.2v 1000 mah • BP82, BP83 PB-13 7.2v @ 750mah $37.00 FB-265 7.2v 1500 mah I 
BP84 7.2v 1000 mah 3' $40.00 @ 800mah $49.00 

FNB-27 12v 600 mah I PB-14 12v FNB-27S 12v 800 mah 
BP85B 12v 600 mah 3' $69.00 PB-18 7.2v @ 1500 mah $47.00 I •••••••••••• 

YAESU I SALE 
............. 
POWER PACKS 

I 
PANASONIC PB 80/88 ORIG. PAN. $39.00 I 

FNB-2 10.Bv 600 mah All 7.2 Volt SONYNP77H 2400 mah I 
FNB-4 12v 750mah SONYNPSS 1000mah 

EXTENDED TIME-5 WATT POWER I 
FNB-4A 12v 1000 mah at 1500 MAH SOOmah $29.00 

12 VOLTS-4 AMPS I 
FNB-17 7.2v 600 mah 

SONYNP221 FOR MOST lWO WAY RADIOS 

FNB-10S 7.2v 1000 mah BATTERY CANONBmm 2000 mah $36.00 INCLUDES I 
FNB-12S 12v 600 mah 

PANASONIC PALM 2400 mah $39.00 12v-4 AMP BATTERY I 
FNB-25 7.2v 600 mah PACKS JVCGRTYPEC 1500 mah $36.00 CONNECTOR FOR RADIO I 
FNB-26 7.2v 1100 mah 

SHARP BT21/22 $45.00 AC/DC CHARGER I 
FNB-26S 7.2v 1500 mah $39.00 RCNHITACHI Brnm 2400 mah $39.00 

~ HEAVY DUTY POUCH & BELT I 
FNB-27S 12v BOO mah •••••••••••• 
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MORSE CODE MUSIC! 

SENSATIONAL NEW WAY TO LEARN 
CODE-Do Aerobics, Sing, Jog, or Drive 
while learning code! A fun & easy way to 
learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order: 

"THE RHYfHM OF THE CODE" 
Version 2 cassette today! 

Send $9.95 and we'll pay the shipping to: 

KAWA RECORDS 
P.O. Box 319-RF 

Weymouth, MA 02188 
Check or money order only. We ship all orders within 5 days. 

Overseas please add $2.00 tor air mail. 
MA residents add 5% sales tax. 

CIRCLE 2 ON READER SERVICE CARD 

Yupiteru MVT7100 
Scanning Receiver 
530KHz to 1650~z 
with AM/FM/WFM/ 
LSB/USB @ 50Hz 
Performance rivaling that of 
recievers that cost twice as 
much. Extremely compact 
and versatile. Features 1000 
memory channels, lockout on 
search and scan, backlighted 
LCD display, Attenuator, 
Delay, Hold, Bank lockout, 
VFO tuning, J Year Warranty, & Earphone 
jack. Size: 6 3/8H x I 7/8W x 2 l/3D. Wt 
14oz. Ground shipping: $5.95 Air Freight: 
$8.95. Call or Fax Toll Free, 24 hours a day. 
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SPECIAL SPECIAL 
CALL 

For This Month's Special-Buy 
Some Quantities Are Limited 

FREE SHIPPING UPS SURFACE 
(on purchases of $50.00 or more except antennas) 

13424 Railway Drive 
Oklahoma City OK 73114 

Local & Info (405) 748-3066 
Fax (405) 748-3077 

CALL TOLL FREE 
1-800· ?OK-HAMS 
1-800-765-4267 

Isn't Your Radio Worth The Investment? 
Protect It With 

THE PACK-IT 
FROM TRANSEL TECHNOLOGIES 

• 1RANSEL 
TiCHNOLO&IES 

Protect your HT'a, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT la made of 1/4" neoprene 
material which la safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn't trey llke many other materials and 
11 safe to wash whenever needed. 

The strap and 2" beltloop Is made from 
commercial grade webbing and 11 secured 
In the front with a Velcro hook and loop 
assembly. 

The PACK-IT doesn't wear the radio llke 
leather and protects the radio from the 
small falls which occurs In everyday 
usage. The neoprene material la a cushion 
material which not only covers the radio 
but also protects It. Various sizes 
available so call for the size to fit your 
need. 

Made In The USA! 

$15.95 +$3.00S&H 

1 (800) 829-8321 
Dealers Welcome 

CIRCLE 11 ON READER SERVICE CARD 

STATE OF THE ART 

Master Morse Code the easy way 

CODEMASTER'" 
$19.95 

• Complete Beginner's Tutorial 
• Multiple Practice Modules To 40 WPM 
•Keyboard Echo, Text file Sender 
• Endorsed for Military Morse Training 
• Eliminate the Plateau Effect 

Take the drudgery out of log-keeping 
MILESTONE 

LOGMASTER 11·· 
$29.95 

• Easy Maintenance of Station Log 
• Unlimited Log Entries, Multiple Logs 
• Realtime Contest Mode, QSL Card Labels 
• Flexible Reports 
• Prefix Confirmations, More .•. 

MILESTONE TECHNOLOGIES 
3140 $. Peoria Street, Unit K156 Aurora, CO 80014-3155 

(303) 752-3382 
Suilable for any PCIXTIX86 C<ln'pible with 512 KB memory, DOS 2.10 or laler. Add S3.00 SIH per package. $5.00 for COO. $10.50 for express 
delivery. Deeler inquiries welcome. Colorado residents please add sales tax. Ask about <x.< money baof< guaranlee ard FrM Sollwonl Oller, 
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QRP-FUN-QRP-KIT 

Anybody can 
work the world 
running 1 kw, 
but you have 
to be good to 
do it with only 
1 Watt. Want 
to find out how 
good you really 
are? Then try 
this little rig. 
Crystal control. 
your choice of 
bands, 80, 40, 
30, 20, 15m. 
Built in key, 
built in antenna 
switch. All built 
into a 2 1/4 x 3 

L.;;;;;;==-'=-------' 3/8 case. Op
erates on 12 VDC. Small enough to slip into your shirt 
pocket. Order now and receive a U.S. map in black and 
white so you can color in the states as you work them 
on your way to that W.A.S. award. The map also lists 
the QRP operating frequencies. 

QRP KIT & CASE •••••..... $39.95 
{crystal not included) 

Portable QRP antenna ••• 
handles up to 150 Watts. Fully assembled to your 
frequency. Small, lightweight, waterproof. Includes clear 
insulated copper wire. center insulator with eyehook, 
end insulators and 50' of RG174 .............. $29.95 

QRP ANT w/RG8 X ••••••• $34.95 
Add 53.00 Shipping & Handling 

C.O.D. and 53.00 
TX residents add 8% sales tax. 

SOUND 
COMMUNICATION SYSTEMS 

P.O. BOX 47881 
SAN ANTONIO, TEXAS 78265 

(210)590-0175 

CIRCLE 398 ON READER SERVICE CARD 

Sell your used gear in the 

Radio Fun 
Flea Market 
Call Judy Walker today. 

1-800-27 4-7373 

• Advanced Technology 
•Enduring Value 

The PacComm TINY-2 MK-2 
.111119._ . - . -------· PacComm 

PacComm has a large variety of products 
for amateur digital communicatons, includ
ing specialized HF and satellite equipment. 

Please call, write or circle the Reader Ser
vice number for our latest catalog. 

PacComm Packet Radio Systems, Inc. 
4413 N. Hesperides Street 

Tampa, FL 33614-76l8 
(813) 874-2980 (800) 486-7388 

• Completely TNC-2 EPROM compatible, Net/ROM, 
ROSE ready, no modifications needed 

• Includes PacComm Personal Message System (PMS) 

• Switch selection of either T APR style firmware or 
WA8DED Host Mode. 

• RS-232 and TIL computer ports, 300 to 38.4 k baud 
• 6 MHz CMOS Z-80 CPU and SIO (HDLC) with 4.9 

MHz clock, Optional 10 MHz 

•Multicolored LED's - PWR, CON, STA, P'IT, DCD 
• 64k EPROM and 32k non-volatile RAM 
• Enhanced T APR modem disconnect, factory installed 

• Gray Aluminum case • 5 x 7 x 13/8 inches 
• Optional 'Open Squelch' DCD adapter 
• Optional 9600 baud modem card 
• Optional hardware clock 

CIRCLE 152 ON READER SERVICE CARD 
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Afaldal 

ANTENNA 

AH-2095 
DUAL-BAND 
H/TDUCK 
2 3/4' Long 
All Black 
Soft & Spongy 

$20. ppd. 

PRODUCTS 
AND 

ACCESSORIES 

HS-7095 
DUAL-BAND 
H/TDUCK 
17' Long 
All Black 
Semi-rigid 

s22. ppd. 

Guaranteed Funds Only Large SAS£ For Info 

G THE RADIO ROOM 
898N. BROADWAY 
N. MASSAPEQUA, NY 11758 

_ PHONE/FAX (516) 795-9371 

SURVEILLANCE 
& COUNTERSURVEILLANCE Electronic Devices 

Bugging/Phone Tapping Detectors 
• Caller IDs • Phone Scramblers 
Voice Changers • Shotgun Mies 
Vehicle Tracking •Transmitters 

Locksmithing •AND MORE! 
7-hour telephone "'£VJ\ recording system. 

\'t Tapes phone calls automatically. 
$125.00 

FOR CATALOG SEND $5.00 TO ••• 
P.O. Box337 

Buffalo, NY 14226 
(716) 691-3476 

Great Gift Ideas! 

SPY ON THE EARTH 
See live on 

your PC 
what 

i!ll·:.<~r... ~~~::t:!~" 
Capture fve breatliaking images of the Earth for fun or 
prof~. Zoom in up to 20X. Send $39 check or M.O. ($45 air, 
$50 overseas) for o~r fantastic 12 diskette set of 
professional quality copyrighted programs (IBM type) that 
does satellite tracking, image acquisition, image processing, 
3-D projections and more. Direct reception from the 
satellites guaranteed worldwide without a satellite dish. 
Schematics included for interface. For FREE information 
log.on to our bulletin board anytime at: (718) 740-3911. 

VANGUARD Electronic Labs 
Dept. RF, 196-23 Jamaica Ave. 

Hollis, NY 11423 Tel.718-468-2720 

Slow Scan 
Television 

doesn't have to be expensive anymore. 

Quality Color SSTV is easy and affordable 
with Pasokon TV 

Pasokon TV $229.95 
Send and receive all popular modes. 
Hardware interface fits inside computer. 

New - SSTV Snooper 
Small receive-only interface 
plugs into serial port. 

$94.95 

Both require IBM PC/AT or compatible, '286 or better 
CPU. color VGA display, MS-DOS. Prices include free 
shipping to U.S.A. Write or call for complete details. 

The Advertisers in this issue are available to help you "ith your Holiday Shopping! Call them Today! 

Absolute Value Systems 
115 Stedman St. #R 
Chelmsford, MA 01824-1823 
(508) 256-6907 

Move Up In a~ with 
@(.) 

Books and Code Co~ 
l pgrack ~our ticket \\ith .. \meco's help. 

FCC Test Manuals contain all the latest. official 
FCCNEC test questions with answers. 
Plus. easy-to-understand discussion of 

each correct answer. Excellent preparation 
for all classes of amateur exams. 

Novice Class Cat. #27-01 ... SS.9S 
Novice Class Theory Course Cat. #23-01 ... S6.9S 
Technician Class Cat. #28-01 ... SS.9S 
Codeless Technician Class Cat. #78-01 .. . S9.9S 
General Class Cat. # 12-01 ... SS. 9S 
AdvClll(ed Class Cat. #26-01 ... SS.9S 
btraClass Cat. #17-01 ... SS.9S 

With our help. learning code is eas~-. 

Ameco Code Coarses on cassette tapes to help you 
prepare for the code test at the next level. 

Novice Course (O-BWPM) Cat. #100-T ... SUS 
Senior Course (0-1 BWPM) 2 tapes 

Cat. #101-T .. $10.9S 
Advanced Course (8-18WPMl Cat. #103-T ... SUS 
btra Class Course (13-22WPM)Cat. #104-T ... SS.9S 
General QSO Course Cat. #105-QT ... SS.9S 
btra QSO Cat1rse Cat. #106-QT ... SS.9S 

.. 

Cade Course far the PC for IBM PC/XT/AT or compatible. User friendly. random characters. 
send text from external data files. quiz sessions. all at any speed and tone. Includes Code 
learning book. (Specify 5-1/4" or 3-1/2"' disk) Cat. #107-PC .... $19.9S 

You can find A!\IECO hooks and tapes 
at ,your local amateur radio dealer. 

AMICO COIPOllATIOll 
224 East Second Street • Mineola, NY I 150 I 
Tel: 1516) 741-5030 • Fax: {516) 741-5031 

All products available directly, please add $2. 75 for S & H. 
Please write or call for complete catalog and price list. 

CIRCLE 28 ON READER SERVICE CARD 
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Subscribe To Radio Fun-Call 1-800-257-2346 

24 HOUR ELENCO • HITACHI • B&K PRODUCTS cA:~r~~~EF~EE 
SHIPPING GUARANTEED LOWEST PRICES 1-8~~~:~~;;~~~~1on) 
AFFORDABLE • HIGH QUALITY 

2 VEAR WARRANTY 
ELENCO OSCILLOSCOPES Hitachi Compact Series Scopes 

V-212 - 2DMHz Dual Trace ___ 5399 

V-525 - SOMHz. Cursors 5995 
V-523 - SOMHz. Delayed Sweep __ 5949 
V·522 · 50MHz. DC Ottset --- $895 

Features: 

STANDARD SERIES 
S- t 325 25MHz $349 
S· 1340 40MHz $495 
S·t365 60MHz $849 

• High luminance 6" CRT • TV Sync 
Features: 

DELUXE SERIES 
S· t 330 25MHz $449 
S-1345 40MHz $575 
S· 1360 60MHz $775 

• Delayed Sweep • Dual time base 

V-422 - 40MHz, OC Offset ___ S795 

V-222 - 20MHz, OC Offset --- $649 
V-660 - 60MHz, Dual Trace ___ S1. t49 
V-66SA- SOMHz,OT, wtcursor __ Sl .325 
V-1060 - 100MHz, Dual Trace __ st.395 
V-1065A • 100MHz, OT, w/cursor_$1,649 
V-1085-100MHz, OT, w/cursor $1,995 
V·1100A-100MHz, Quad Trace:==s2,495 
V-1150- 1SOMHz, Quad Traca __ S2.995 

B&K OSCILLOSCOPES 

• 1mV Sensitivity • 2- xt, x10 Probes • A01oma11c Beam Finder • lllummated internal 

2120 - 20MHz Dual Trace S389 
2125 - 2DMHz Delayed Sweep __ $539 
15418-40MHz Dual Trace ·$695 
2160 - 60MHz Dual Trace, Delayed Sweep, 

• X-Y Operauon •Complete Schematic • Z Axis Modulation gradicule Dual nme Base $949 
•Voltage, Time,+ Frequency differences displayed 
on CRT thru the use of cursors (S-1365 only) 

• Built-in Component Test 2190 - tOOMHz Three Trace Dual Time Base, 

• Plus much, much roore 

Digital Capacitance Meter -Cll-15508 
by El1nco 

' $58.95 
9R.aoges 

1pf·20,000ufd - .S%baslcaccy. 
Sig 1'Displar Zero co,.rol w/ Cue 

Sweep/Funclion Generator 
with Freq. Counter 

$239 
Elenco 

Model GF·8026 
Sme. Square. Triangle. Pulse. Ramp 
.2 to 2MHz, Freq Counter HOMHz 

Internal Unear & logic Sweep 

Learn to Build and Program 
Computers with this Kit 

Includes.: Al Pans. Ass8T!bly and Lesson MN!ual 

Model 
1111·8000 

$129.00 
by Elenco 

S::ilrqtromscras;ri)'O'.lb.li:la~•sys?em. Oul" 
~-:raner19ac::MIJIO'Jl>Mlll9"110RAMI, 
~ and run a 8085 mc:roptOC86$DI", ·Nheh UM1S 
sirnlarmac:hine~as/BMPC 

• Plus all the feawres of the •affordable· senes Delayed Sweep Sl ,395 

Dlgttal LCR Meter 
LC-1 801 

$125 
MNSUres: 

Coils 1uH·200H 
Caps .lpf.200Jf 

Res .01·20M 

by Elenco 

Function Generator 
Blox 

19600 
by Elenco 

$28.95 
, Provides sine, triangle, square 

Kit wave from 1Hzlo1MHz 
$26.95 AN or FM capability 

Elenca Wide Bond 
Signal Generators 

SG·9000 $119 
AF Freq IOOK""'SOMHz AM ModUfa· 

rion ol 1KHz: Vanablt RF ou1iw1 
SG·9500 W/ Olgllal Oispiay & 
1SOMHz built-in counter S239 

2522A · 20MHz / 20MS/s S1orage _ $875 

Olgital 
Multimeter 

FLUKE MULTIMETERS . Sco~metera (A.JI Models Available Call) 
OVll-6311 Model 93 Sl,225.00 70 Serles 

$39.95 Model 95 $1,549.00 Model 7011 $65.00 

11Functionswilh 
Mooe! 97 s1.79s.oo Model nu S149.00 

Cao 10 SerlH Model 7911 $169.00 
Model l 0 $62.95 80 SerlH 
Moele{ 12 $79.95 Model 87 S289.00 

Dfgltal Multimeter 

i 
w/ Inductance 
& capacitance 

$75.00 
LCM·1850 

Ten Functions 

byElenco 

Color Convergence Generator 
EJenco SG·250 - $89.95 

Kit $69.95 
Anestin the Industry 

10 rock steady patterns 
RF & vtdeo output 

XK-500 Digital I Analog Trainer 
4 complete mlnl·lab for building, lesllng, prototyping an1Jog and digital circuits 
E!tf'ICO s Oig1talJAnalog Trainer is speaaily clHigneo for sctm pro,ectS. wi1h 5 tiuWt-111 power 
SUl)plies. lncluCles a lul"Ctlon generator wcltl continously vanab&I, Slnt, ll'lll'lglJat, square wave 
forms Al power ~its ire cegutatao and protec:ed against 5h0rts. 

Power SuppHts 
• V1rllOl9"°"'9fs...ooir 
• .. 1251020voce 5Atl'rl 

(•I 2S to 1SVOC (f 1 Amal 
• ·1 .2Sto·20VOCO $Amp 

(·1.2Sto-15VOC0 INT"Cl/ 
• .. 12'\IOC@1 Aire> 
• ·12VOC@1 Arno 
• -SVOC~tAIT"O 
e 30\IACC¥cltftlCIPIO 

0 tSVAC ar I AmO 
Analog • Section 
•FUl'ICbOfl~a10<S.,.. 

T~.SQu;ar•wilV•lon'ns 
e F1.w..-.cyilOIUS1«lll"1M 

ranoestrom 1to100KH1 
• F!N!~IOJllSI 
• Ampk11.IC>9acJfUM 
• 0Cor1sa1 
• Moo.Uhon FM AM 

Digital • Section 
• Eq-c Ql1ll sww;nn 
• Tworooounc•OOQ1Clw9Cl'IH 
• 8lEOrUOIMs tTlOUll9ttlll 
• CkXk !tltQl.lltl(;y 11:> IOOKHl 
• ClodtamcuuoeSVPPtai;tt•,._. 

•• •• ;!: •' ' ' ' :~ .. ,-
t I . - :; . ~. ·-:,·, j 

.~.· . . ~ "··~. Ill 
~~ ~c:-OL. • 

~B 
...•. -....... -Breadboards 5159.95 • ::i.::=1:~=~ Assembled $129.95 Kit 

UPS SHIPPING :s STATES s•, OTHERS CALL t245 ROSEWOOD, DEERFIELD. IL 600t5 FULL FACTORY WARRANTY 
WE WILL NOT BE UNDERSOL(} C&S SALES INC. ~ 15 DAY MONEY BACK GUARANTEE 

~~~~~~~L· ':.~SCOPES & METERS FAX 708·520-0085 • (708) 541·0710 WRITE FOR FREE CATALOG 
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BOOK ORDERS 
ADD 3.00 SHIPPING 

CIRCLE 33 ON READER SERVICE CARD 

Sell Your Used Gear In The 
RADIO FUN FLEA MARKET 

CALL JUDY WALKER TODAY 1-800-27 4-7373 

The PacuTwinm Wirrlus Communications Syo1'm 

Thinking about the move to packet radio? Or have you already tried 1200 
baud packet only to become quickly discouraged? 

At Gracilis, we've got the ticket to the kind of speed you're looking for. 

Using our PackeTwin system with your existing m~-PC or compatible, 
you'll easily be able to communicate with other packet radio stations at rates 
of9600 or 19,200 baud If higher speeds arc desired, the popular WA4DSY 
modem can be constructed and added to provide operation at S6,000bps. 

When you order our PackeTwin Wireless Communications System, you'll get 
a plug-'n'-play 9600/19,200 baud system, complete with modem and palm
size two watt UHF transceiver. You supply the PC and antenna-We supply 
the rest! 

Consider these important features .. . 
• Exclusive use of the PC's OMA channels provides an upgrade 

path to !Mbps 
• A second channel is included that can be used to provide a 

separate RS-232 or RS-422 interface 
• Free software provides access to AX.25 and TCP/IP netwotb 
• Free firmware updates 

For information contact your distributor, or ... 

~ =· Gracilis The new name in Pacbt Radio 
623 Palace Street, Aurora, IL 60506 Ph:(708) 801-8800/FAX:(708) 844-0183 
Email: info@gracilis.com 
IBM It. "91tsl•rtd Wlldell'l•rt otlnl.,,,lltlOMI BusinHI Med1in11 Inc:.; P1ctl:e1Wtn Is• lnidM'llft ofGrKlls. tnc. 
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Say You Saw It In 
Radio Fun 

New License? 
Congratulations!! 
From The Wireman 

We Have Something 

For You!! 
Send or bring a copy of your new, 
first-time Amateur license within 
THREE months of receipt to THE 
WIREMAN or a WIREMAN DEALER 
and get a half price ($1.00) copy of 
the 56-page WIREBOOK II, which 
contains a wealth of information on 
wire, cable, grounding, lightning pro
tection, baluns, accessories, instal
lations, and many hints and kinks. 

10°/o DISCOUNT! 
You'll also get a 10% discount 
on your first order from the only 
complete state-of-the-art line of 
amateur wire, cable and acces
sories in the business. 

STOP IN AND SEE AN AUTHOR
IZED WIREMAN DEALER AT A 
LOCAL HAMFEST, CALL OR SEE 
HIM AT HIS ADDRESS: 

W.W. SALES 
Bill - (704) 628-1352 
57 ECHO LAKE LANE 
FAIRVIEW, NC 28730 

Kt S SERVICES 
Keith· (317) 462-0023 
310 W. NORTH STREET 
GREENFIELD, IN 46140 

fJlll '$ WIJIJDS t WIRE 
Gill - (315) 337-9190 
1216 JERVIS AVENUE 

ROME, NY 13440 

RF CIJNNECTllJN 
Joel-(800)783-2666 

213 N. FREDERICK 
GAITHERSBURG, MD 20877 

OR WRITE OR CALL 
PRESS "The Wireman" at 

THE WIREMAN, INC 
(900 433-WIRE (9473) 

261 PITTMAN ROAD 
LANDRUM, SC 29356 

CIRCLE 226 ON READER SERVICE CARD 

Use 
Your 

Reader 
Service 
Card 

Today! 
Our 

Advertisers 
Want 

To Hear 
From You! 

BATTERIES 
Nickel.Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 

YOU NEED BATTERIES? 
WE'VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 

I E.H. YOST & CO. 
. . · 7344 TETIVA RD. 

~~ . . · J) SAUK CITY, WI 53583 

~~ (608)643-3194 
~ ,,p FAX 608·643·4439 

CIRCLE 114 ON READER SERVICE CARD 

Uncle Wayne's Bookshelf 

Your One-Stop 
Shopping 

Headquarters 

In Stock and ready to ship 
direct to you 

( -

Reference Manuals. Shortwave Handbooks, ARRL Books, 
Antenna Handbooks, UHFNHF, Books For Beginners, 

Code Tapes and Software For The Computer. 
Tum to page 29 to see our current selection 

Don't Delay- Gaff Today 
Our Order department Is just a phone call away. 800-234-8458 .-m·"'''''''''''''''''''''''''''''''' · · · • YI.SA • • • RF931f 

Transceiver 
Only$499 
Made In USA 
Value + Quality 
from over 25years 
in ATV •.. W60RG 

Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc@ 
3 Amps, TV set and you're on the air - it's that easy! 

TC70-10 has adjustable> 10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage 01010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.JW aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 

verified In the latest Callbook or send copy of new license. 
Call or write now for our complete A TV catalog 
including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m·f Blm-5:30pm pat. 

P.C. ELECTRONICS 
2522 Paxson Lane Arcadia CA 91007 

Vi .. , MC, COD 
Tom(W60RG) 
Maryann (WB6YSS) 
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.a. UNADILLA ANTENNA .a. 
~MANUfAr.T••RING co.~ 

(50S) PO Box 4215 BV•And'!..ver•MAoQ1810 (508) EASY-PC 
474-8949 BIG 475-7831 

24 Hour FAX THE SIGNAL 9-5 EST M-F 
~ Amateur Antenna Baluns tAt 

Forover20years, preferred by Amateur, 

I 
Military and Commercial Operators. 
Assembled with all stainless steel 
hardware and a built-in lightning arrester 
minimizes your 1VI, maximizes your 

W2AU power. 
(1:1 &4:1) 

Transformer Baluns 

• W2DU 
(HF&VHF) 

For medium power (1000 watts RF minimum) and broadband operation 3-40 MHz. 

W2AU l;l W2AU~;l 
50150 or 75f750 200150 or 300f75Q 

Dipoles, V's Hi-Impedance Antennas 
Beam Models, Quads (ie:Folded Dipoles) 

Non-Transformer Baluns 
W2DU-tJE A W2'2U-~l:tE 
1.8-30 MHz 30-300 MHz 

3000-9000W w/1:1 SWR 2000-4000W 
1500-SOOOW w/2:1 SWR 1200-2400W 

Contact Your Local Ham Dealer Today!!! 

a.lune•"'*'- Killl·Rltlr9oCenllr lneulatoN•ENo.ulatoN"'·(~oexilll Releya 
Al produc:ta conw with• 30 Day Wemnty 

-NOTICE-
We are the NEW manufacturers of the original 

JAMES MILLENTM Products 
508 975-2711 9am-5 EST M-F 

"' • tll • Design Single 
--.i~"T-:::-t='~?.:--- ,.., , sided, Double 
- •-:., sided and · -c ... ~ Multilayer boards. 
-..;;2,..l"'T---l='q)-"-<

0
7!"\. 1~, • a.-. .... • Provides Surface 

'
1
L

111 Mount support 

....,l.. • Excep~ionally fast 
1 ,..,..u - °"''""'u .... h • operation. 

or- - c •.-a..• l t.o · - · ll •t • Standard output 

~~=~~ra~niii 1nc1udes oot !"I Matrix I Laser I 

For full details write, call, fax or use Inquiry # 

Inkjet Printers, 
Pen Plotters, 
Photo-plotter and 
N.C. Drill. 

• Award winning 
EASY .PC is in 
use In over 17,000 
Installations In 70 
Countries 
World·wide. 

Number One Systems Ltd. X 
REF:- RFUS, HARDING WAY, SOMERSHAM ROAD, ST. IVES, 
HUNTINGDON, CAMBS, ENGLAND, PE17 •WR 
Telephone BRITISH 
USA: 01144480 •&1na (7 lines) ~ AMERICAN EXPRESS, 
lntnl: +44 480 461778 AWARD MASTERCARD and VISA 
FAX: 01144480'94042 ~ WELCOME. 

CIRCLE 1 ON READER SERVICE CARO 

TVC-4G 
only $89 

SEE THE SPACE SHUTTLE VIDEO 
Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans
mitting weather radar during significant storms. H it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re
peaters are springing up all over - all you need is one of 
the TVC-4G A TV 420-450 MHz downconveters, add any 
TV set to ch 2, 3 or 4 and a 70 CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi
ers. We ship most items within 24 hours after you call. 

(818) 447-4565 m·f 8am.S:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W60RG) 
2522·WG Paxson Ln Arcadia CA 91007 Maryann (WB&YSS) 
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Subscribe To Radio Fun- Call 1-800-257-2346 

Display Your 
New License 

;>/t.;;,;.:_;;.--. These beautiful solid 
walnut plaques have 
been specifically 

developed for the 5X7 Amateur License. 
They include polished & beveled faceplate, 
brass hardware, and complete instructions for 
mounting your certificate. 

$19 .50 (plus $3.50 shipping & handling) 

Order Now : (708) 931-6831 
Visa & Master Card Accepted 

Willow Creek Forge lnc.,307 Whitfield Drive, Geneva, Illinois 60134 
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THE HOTTEST CB/10 METER RIG GOING 
AM/FM/CW UP TO 100 WA TT SSB 

HR2510 WITH EASY TO FOLLOW 
INSTRUCTION BOOKLET 

1. HOW TO ADD CB/26-30 MHZ 
2. CONVERT RIT TO SLIDER 
3. BOOST UP TO 100 WATTS SSB 
4. ADD VARIABLE POWER 
5.ADD TALK BACK 

ONLY ONLY ONLY $ 229.95 

.WI TH VHS VIDEO EASY STEP BY STE? 
INSTRUCTIONS ONLY 

$ 2 3 9 . 95 + S / H $ 5. 00 
TAPE ALONE ONLY $19.95 

ULTIMATE MODIFICATION BIBLE 
~s:R ~0L·~~Ki·~;·15~G~M ~:i~~ 1 11 ~ ..... dBi ._, 

OVER 4 00 CB POWER BOOST . ~ - - ' 

g~: ~~~ ~: ~ ~~- I ULTIMATE'\ 
g~: ig ~~tg~si~s~~Ts. ~ 
OVER 1 5 SCANNER MOO. ~BIBLE -
TEN HETER RAD IO HOO. -.. i" 
LI NEAR / COAX/ANT . I NFO. I .. ,,,_"~""" !lo.! 

OVER 2 00 PAGES OF INFO . ~ 'i: ~~~~~~ mu IV 
KOC SOUND 1-800-256-9895 ~~~4t,;?.;:::. 
SPINE MEADOW $29.95 ~e!~.- ··"'i 
CONROE. TX 77302 
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SELL 
YOUR 
USED 
GEAR 

IN 
THE 

RADIO 
FUN 
FLEA 

MARKET 

CALL 
JUDY 

WALKER 
TODAY 

1-800-
274-
7373 

Tired of the same old boring QSL designs? 
Trader has lots of exciting new designs. 
We also have a 'design-your-own' series. 
Our prices are below the competition and 
our 'we're not happy until you're happy' 
policy protects your purchase. 

• QSL CARDS• 
• EYEBALL QSL CARDS • 

•STATION CERTIFICATES• 
•NOTE PADS• 

ALL PERSONALIZED WITH YOUR 
STATION INFORMATION 

Special Offer ... Novices & Techs send copy of 
your new ticket for free Amateur Radio Bumper 

Sticker with any QSL order. 

Call today for FREE samples ... 

( 404) 908-7325 
FAX: (404) 591-7528 

1RADER 
'Tlii115r 11 ptl•I for tlie Ha•' 

4290 Bells Ferry Rd. - #106-36RF 
Kennesaw, GA 30144 
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MFJ's world famous 

Ham Radio 
Accessories 
Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFJ's one year unconditional guarantee! 

MFJ Speaker Mies 
Compact or miniature models for all popular HTs 

Compact Speaker Mies, $24.95 each: MFJ-284 or MFJ-286 
Once you try an MFJ Speaker Mic you'll never want to $2495 

be without it. You'll be able to carry your handheld on your .. 
belt and never have to remove it to monitor calls or talk. 

You'll never have to turn up your audio annoyingly 
loud to monitor calls because it's handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your belt holder to talk because you can 
conveniently take the speaker mic in one hand, press the 
push to talk button and talk. Measure 11/4" x 2" x 3" H 

They come with a lightweight retractable cord that MFJ-283, MFJ-285, MFJ-
eliminates the dangling cord problem. They feature 285L, MFJ-287 or MFJ-287L 
excellent audio on both transmit and receive. MFJ-284 
for lcom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mies, $24.95 each: 
New miniature speaker mies pack all the features of 

the compact models into a tiny 2" x 11/4" x 1/4'' 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or "L" shaped connector. Order 
MFJ-285 or MFJ-285L for lcom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 

Deluxe 300 W Tuner 12 24 Hour LCD Clocks 

-
~ 

t <4 ' 
illii:- .. .. .. .. l - .... 

MFJ-9490 MFJ-9490 is the world's 
s 14995 most popular 300 watt PEP 

tuner. It covers 1.8-30 MHz, 
gives you a new peak and average reading 
Cross-Needle SWR/Wattmeter, built-in 
dummy load, 6 position antenna switch 
and 4:1 balun -- in a compact 10 x 3 x 7 
inch cabinet. Meter lamp uses 12 VDC or 
110 VAC with MFJ-1312, $12.95. 

SWR Analyzer MFJ-201 
MFJ's innovative new s999s 

SWR Analyzer gives you a 
complete picture of your 
antenna SWR over an 
entire band -- without a 
transmitter, SWR meter or 
any other equipment.! 

Simply plug your antenna 
into the coax connector, 
set your SWR Analyzer to 
the frequency you want 
and read your SWR. You 
can instantly find your 
antenna's true resonant 
frequency ,something a noise bridge can't 
do. Covers 1.8-30 MHz (or choose MFJ-
208, $89.95 for 2 Meters). Use 9 V bat
tery or 110 VAC with MFJ-1312, $12.95. 
VHF SWR/Wattmeter 
MFJ-8128 

$2995 2'1 ·- -·· 
Covers 2 · ~·· Meters and .._._ •. • _._ . _ _ _,.,. 

220 MHz. 30 or 300 Watt scales. Also 
reads relative field strength 1-170 MHz 
and SWR above 14 MHz. 41/2x21/4x3 in . 

MFJ Multi le DC Outlet 
MFJ-1112 

•2995 
New MFJ DC Power Outlet saves you 

space and money. Hook it to your 12 
VDC power supply and get 6 DC outlets 
for connecting your accessories. RF 
bypassing keeps RF out of power supply 
from DC line outlet. 131/2x23/4x21/2 in. 

-· 
$1995 MFJ-1~8 $995 ~~~-&;0 

Huge 5/8 inch bold LCD digits let you 
see the time from anywhere in your 
shack. Choose from the dual clock that 
has separate UTC/local time display or the 
single 24 hour ham clock. 

Mounted in a brushed aluminum frame . 
Easy to set. The world's most popular 
ham clocks for accurate logs. MFJ-1088 
4112x1x2;MFJ-107B 21/4x1x2 in. 

MFJ Cross-Needle MFJ-81s8 

SWR/Wattmeter S6995 
MFJ Cross

Needle SWR/ 
Wattmeter has 
a new peak 
reading func-

,_... __ _._. ____ B_.,_~ ___ ,___ 

·~- -~ f;> ~ 
~~ r~~~ ~ . 
; '." ;; t ~ 

tion! It shows you SWR, forward and 
reflected power in 2000/500 and 200/50 
watt ranges. Covers 1.8-30 MHz. 

Mechanical zero adjusts for movement. 
S0-239 connectors. Lamp uses 12 voe 
or 110 VAC with MFJ-1312, $12.95. 
Deluxe Code Practice 

Oscillator 
MFJ-557 

$2495 
MFJ-557 Deluxe Code Practice Oscillator 

has a Morse key and oscillator unit 
mounted together on a heavy steel base 
so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
included) or an AC adapter ($12.95) that 
plugs into a jack on the side. 

Tone and Volume controls for a wide 
range of sound. Speaker, earphone jack. 
Key has adjustable contacts and can be 
hooked to transmitter. 81/2x21Ax33f.I in. 
Nearest Dealer/Orders: 800-647-1800 

.FJ 
MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 

• One year unconditional guarantee • 30 day 
money back guarantee (less s/h) on orders 
from MFJ •Add $5.00 each s/h • FREE catalog 

MF} .. - making quality affordable 
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The Radio Fun 
Ham Marketplace 

S. AM AMATEUR RADIO 
r-\ CALLSIGN DATABASE 1994 

Look up by CALL NAME, City, State and Zip Code 
Edit or Add Entries. Print Lists or Labels Comment field for personal notes 

Direct interface to many popular logging and BBS programs 
Requires MS-DOS, 17MB actual free hard disk. and High Density floppy for install. 

SAM 1994 coming in December. 

'94 VERSION ONLY $39.95 
Semi-Annual Subscription $55.00 Quarterly Subscription $ 80.00 

RT SYSTEMS, INC. POB 8. LACEYS SPRING, AL 35754 

1-800-723-6922 

Looking for an affordable, easy-to-use way 
to do packet radio on your Macintosh®? 

Savant™ 
... because knowledge is power! 

$49.95 +s&h 

Technol i~ lnC'. 

RR# I, Box 83A 
Kelley, IA 50134 
(515) 597-2051 
CompuServe: 71574,421 

•Savant follows the Macintosh user 
interface in every detaiJ! 

""'-"~----...LI..... •Supports multiple simultaneous 

~~iie~!llm!IJi~~ connections each in its own window. •Change "channels" by simply clicking 
on the window. 

• Simultaneous transmission and 
reception of packets in every window. 

• Operates with almost any TNC. 
• Fully compatible with SoftKiss and th 

PacketMac modem. 
• System 7 compatible, 32 bit clean. 

The PacketMac modem, by Sigma 

"~:------------i<I ~a~5~~rZJ~~t~s~ ~~c~~:h.'3~~~ g~ 
Demo version available! 

purchase the modem from us in kit 
fonn ($30) or the completed unit ($45). 
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Sell Your Product In RADIO FUN 
CALL DOUG JOHNSON TODAY! 1-800-27 4-7373 

Join the FUN on the 

SATELLITES 
YES! Anyone with a Technician Class 

license or higher can work the 

via the 

OSCARs 
Learn how: Join AMSAT today! 
For a limited time, new members receive: 
ORBITs • Tracking software for IBM compatable computers by WOSL 
How to Use the Amateur Satellites· A great book by KB1SF 

@PO~~~~!ton, DC 20044 
301-589-6062 

CIRCLE 110 ON READER SERVICE CARD' 

Say You Saw It In Radio Fun JANUARY 1994 23 



You May Not Be 
Getting Ally Younger. 

But Its~ 
To Feel Like You Are. 

With regular exercise, you can 
strengthen your heart and lungs, feel 
better-maybe even live longer. You 
can maintain the active, independent 
lifestyle that means so much to you. And 
best of all, it doesn't matter if you've 
never been very active before-as long 
as you start now! Check with your 
doctor first. Then, just 
choose an activity you 
enjoy. Stick with it. And [i/¢75 i~fdfl 
start feeling like you :fediti/ ~ 
haven't felt in ages. A 

The President's Council W 
on Physical Fitness and Sports 

for High Precision Professional PCB Layouts 

1. laserPrint 
2. Iron-On 
3. Peel-Off 
4. Etch 

Adds an Extra Laver of Resist for 
Super Fine Lines on Std Clad 8ds 

1-~~~~~~- or~~~~~~---1 

PnP WET 
Easy Hobby Quality PCB's 
1. laserPrint 
2. Iron-On 
3. Soak-Off wt Water 
4. Etch 

Transfers Toner from laser Printer 
or Copier as Resist on Std Gad 8ds 

20Sh$30/40Sh$50/l 00Sh$100 
PnP Blue or PnP Wet <No Mixinq) 

Sample Pack 5 Shts Blue + ~ Shts Wet l20 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Oov Moil 

Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 

100% Money ~!kQG~l,?n!~-~~o~~!ulrles Invited 
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A Home-Brew Antenna 
Impedance Bridge 

Antenna impedance is one of those things 
that we sometimes like to measure when 
working on antninas. One good reason is 
to provide an impedance match between 
transmitters, transmission lines and an
tennas. There is an electrical circuit axiom 
that the maximum power transfer occurs 
when the output impedance of an RF source 
is matched to the load impedance (i.e. the 
feed point impedance of the antenna). When 
we measure standing wave ratio (SWR or 
VSWR), we are implicitly measuring how 
well the load impedance matches the source 
impedance. When the load impedance 
presented by the antenna matches the 
coaxial cable impedance and the trans
mitter output impedance, the VSWR is 
I: I. In this column, we will take a look at 
a simple antenna impedance meter that 
you can build. 

The Basic Bridge 

Figure I shows the basic bridge circuit. 

< 
~· :$-

. ; ' f 

antennas. 
etc. 
by Joseph J. Carr K4IPV 

This particular circuit is called the Wheat
stone bridge and, while different from the 
bridge we will show shortly, it serves to 
illustrate the operation. In the bridge 
circuit, a detector (microammeter, radio 
receiver, etc.) is placed to read the 
difference in voltage between the outputs 
of two voltage dividers. Point "B" is the 
output of voltage divider Zl/Z2, while 
point "D" is the output of voltage divider 
Z3/Z4. When the ratios Zl/Z2 = Z3/Z4, 
the voltage drops are identical, so the de
tector sees zero signal level; this is called 
the null condition. In most RF impedance 
bridges, either a variable resistance or a 
variable reactance element (e.g. variable 
capacitor) is fitted with a dial that is cali
brated in ohms. In those bridges, one of 
the other impedance elements will be the 
antenna impedance. 

Figure 2 shows the basic (but simpli
fied) circuit for an RF bridge. Signal is 
applied through a trifilar-wound toroidal 
transformer (Tl), while the impedance 
bridge elements consist of the antenna 
impedance (ZX), fixed resistor R, and a 

... » 

Figure 1. Wheatstone bridge circuit. 

two-section differential capacitor. The 
"diffy cap" is an air variable capacitot 
with two sections on the same shaft, bul 
connected such that while one is increas
ing in capacitance the other is decreasing 
in capacitance by exactly the same amountJ 
These capacitors are sometimes a ta9 
difficult to obtain, but I've seen them in 
the catalogs of Radio Parts (Pelham, NH) 
and Ocean State Electronics (P.O. Box 
1458, Westerly, RI 02891; l-(800)-866j 
6626 for orders, (401)-596-3080 for inJ 
formation or catalog requests). 

The complete circuit for the antcnn2 
impedance bridge is shown in Figure 3 
In this version, the signal source i 
external, and is brought into the instru 
ment through an S0-239 chassis 
mounted connector (JI). On reflection, I 
would probably use a BNC connector fo1 
this purpose if I built another copy. 

Because there is an input amplifie 
(QJ/Q2), you can drive this bridge wit 
an ordinary RF signal generator. The tran
sistors used in the amplifier can be an 
NPN devices with gain through th 
lower VHF region. I used NTE-16 
devices (Ocean State carries these 
replacement line transistors) because they 
were easily available from my junk box 

Photo A. Actual project as built. 

The output of the two-stage amplifie 
is fed to the bridge through a trifilar-wouno 
transformer (TI). The toroidal core ca 
be either a T-50-2 (RED) or T-50-
(YELLOW) from either Amidon Ass01 

I 

----·I 
Signal c:::;\ T1A ~: --------' 
Generator V 3 

T1B 

Figure 2. Basic RF bridge circuit. 

C1A/C1B 
Differential 
Capacitor 

dates or Ocean State. The toroidal core 
is wound with 12 turns of #26 or smalle1 
enameled wire. "Trifilar" means that al 
three windings are wound together. On 
of the easiest ways to do this type o 
winding is to twist the three wires togeth 
(five to nine twists per inch). I use am 
electric drill with a speed control (slow!!! 
to twist the wires. One end of the thret 
wire bundle is anchored in a bench vis 
while the other end is chucked up in tht 
drill. The drill is operated on the slowe. 
speed until the desired twist is achieve 
NOTE: This can be dangerous to the eye 
so wear safety glasses, goggles or a foe 
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shield when doing this operation. Also, 
be careful not to get snagged in the wire
it can injure you (which is one reason for 
proceeding on the slowest speed setting). 

The antenna impedance is the 1.mknown 
impedance, and it is connected to the 
bridge through J3, which is an S0-239 
chassis-mounted connector. The resistive 
element is RI. If you intend to operate 
only at 50 ohms, then replace R 1 with ei
ther two 100 ohm resistors in parallel or 
a single 51 ohm -resistor. The value 68 
ohms is a reasonable compromise between 
50 ohm and 75 ohm systems. 

The differential capacitor is a 2 X 150 
pF unit, and is mounted so that the com
mon rotor plates are grounded. Sections 
A and B are connected to the unknown 

9V DC + 
C6 

impedance (J3) and the fixed impedance 
(RI), respectively. 

The detector for this impedance bridge 
is a radio receiver. The detector signal is 
brought to the outside world through a 
BNC jack (J2), where it is connected to 
the receiver antenna input connector through 
a short length of coaxial cable. 

The two sections of the antenna 
impedance bridge are the amplifier and 
the bridge. Note in Figure 3 that each 
section is shielded from each other and 
from the outside world. Signal is passed 
from the output of the amplifier (Q2) to 
one winding of transformer Tl through a 
small hole in the shielding partition 
between the sections. 

Photo A shows the antenna impedance 

'.'\ 
.001 FT 

7 RS C10 C4 
10µ F 100 10µ F 

C7 
~+ +~ 

R4 I.01µF C11 100 
.1 µ F 

C3 

~ cs 

C2 
.001 µ f 

.1µ F 

~ 

R2 
120K 

J1 ~ i----t--1'... 

Signal I 
Source! 

+~ 

R3 
820 

! Wideband Amplifier Section 

R7 RS 
120K 820 

C12 
.0015µ F 

Shielded Enclosure 

bridge as built. The instrument is assem
bled inside of a small aluminum chassis 
box. Be sure to use only those boxes that 
have a quarter-inch (or so) overlapping 
flange between the halves of the box. The 
cheapies that use a little dimple or pinch 
on one halfshell are not suitable for RF 
work (they leak too much signal). Also, 
make sure that the unit is a high quality 
model (Bud, LMB or Hammond are ex
amples). Shun boxes, even with overlap
ping flanges, that seem distorted in shape, 
or where the halves are ill-fitting. They 
leak RF like a sieve. 

The bridge was eventually fitted with 
a vernier dial. These dials (Ocean State 
order number VD-112-100 or VD-2) will 
drive quarter-inch shafts found on vari-

able capacitors, and are calibrated 0-100 
on an 8: I vernier multiturn mechanism. 
A calibration chart can be made by using 
noninductive carbon composition resis
tors. I used I 0 ohms, 33 ohms, 50 ohms, 
75 ohms, I 00 ohms and 200 ohms. The 
50, I 00 and 200 ohm resistances were 
made from the same I 00 ohm carbon re
sistors. It is important to know the actu
al (not nominal) resistance of the cali
bration units. I used a digital multimeter 
ohmmeter scale to sort I 0, 33, 75 and 100 
ohm resistors to find those that are 
closest to the selected value. 

The antenna impedance bridge is a 
relatively sophisticated project, but is 
well within the capabilities of most be-

ginners. llll 

Bridge Section 
J3 
Antenna 
(Unknown 
Impedance) 

J2 
Detector 

150pF 

~ = Chassis Ground To Shielded Enclosure 

Figure 3. Complete project circuit. 

,f{f fromA11te1111as West w Box 50062-F Provo UT 84605 
801-373-8425 

Range Extender for 2 Meter Handhelds 

• Boosts Signal from Flex & 1/4 
wave Antennas 

• Lowers Radiation Angle 
• Improves both Receive and 

Transmit 
• Raises Low Power Performance 
• Saves you Battery Pack 

•EasytoUse 
• Unobtrusive Order Hotline 
• Easily Concealed 801 373 8425 
•Snaps on Handheld • • 
• Weighs only 1/3 oz. 
•Adds No Bulk or Height 

7
.gs 

lnlopakSI 

' ' - See and Hear the Difference ppd 
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rRusr~;"(~SLs 
• More ink colors/stocks/stylesl 
• Custom cards at "standard" prices! 
• Raised ink or Hat - same price! 

----+ Al'tD+---

HO MORE OBSOLETE CflRDS....EVER! 
Send $1 for Kit - Doubly Refunded with order! 

"Just...QSLSn 
21645 E. 9 Mile Rd.• St. Clair Shores. Ml 48080 

N8~~~~L 800-73-GOD DX 
LINE (4 8 3 3 9) 

Remember "Just...QSLs" are~ QSLs! 

KITS! KITS! KITS! 
No. I in High Quality Educational Kits 

•FM Transmitter. 3v supply, range 400 yards .............................................. $19.95 
• 2 Stage FM Transmitter, our most powerful to date ................................... $24.95 
• Sound activated switch for tape recorder .................................................... $19.95 
• FM Telephone Transmitter, range 200 yards ............................................. $19.95 
• LM386 Audio Amplil1er, variable gain ...................................................... $14.95 
• DTMF Decoder/Panel Meter, 16 digit LCD display .................................. $54.95 
• 68 HC705K I Micro-controller Kit ............................................................. $49.95 

DIGITEQ 
JO Howard Street 

Buffalo. NY 14206 
( 716)852-0449 

FAX 1716)852-5042 

All designs fully resMd 3nd gtmr:inteed to wnrlt. 
Exctlknt documentation wi1h schemmk· 10 explain how it works. PC Boards 

have silk screen overlay on the top forcompollt!nt placemenL 

ORDER YOUR KIT TODAY! 
Please M:nJ ~ 1.00 for compleh: liMin!! of over 30 Kit\ or 

S!UX> fot f JOO+ item,.,> Survdllall\.·e/Counrer Sun·l!illam:e Catalog. 
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upgrade ... 
don•t slop now 
by Gordon West WB6NOA 

Phantom Signals Around tlte 
House 

A very strange thing may occur for the 
first time among new amateur radio oper
ators inside the house-phantom unmod
ulated signals coming in on your new 2 
meter transceiver. Maybe it's a steady car
rier that always seems to be there, just a 
few channels away from your local re
peater. Or maybe you are hearing a 
swishing sound that cycles between 146.820 
all the way up to 147.500 MHz. 

"Everybody calls my house the two-tone 
generator." comments Margaret Foster 
N6GLF. "All of our local simplex opera
tions are on 146.520 MHz. and all around 
my house all anyone can pick up are these 
two tones that cycle back and forth. No 
one can figure it out," adds Foster. 

These phantom signals coming from 
your house can be so strong that they might 
cover up your local repeater channel. Or 
maybe they're just a nuisance on the 
repeater channel, keeping your squelch 
open to these annoying sounds even though 
the repeater frequency is not in use. No 
matter how hard you crank your squelch 
circuit up. the annoying whistles, tones, 
or steady carriers continue to beam into 
your 2 meter transceiver. 

It gets worse for th.ose 2 meter opera
tors who work single sideband and CW 
through the orbiting satellites, or operate 
SSB and CW for long-range tropo con
tacts. These extra-sensitive receivers, 
operating on SSB and CW, are rendered 
useless on specific operating frequencies 
that this phantom tone or carrier shows up 
on. And it's quite common to find this 
phantom carrier slowly sliding up or down 
the frequency at different times of day. 

it's going to be a phantom signal genera
tor. These devices are characterized by the 
Federal Communications Commission 
under Part 15 as "unintentional radiators," 
and by law must not emit spurious signals 
more than a few feet away from their 
inside microprocessors. 

Finding the Culprit 

To resolve the problem, you first must 
figure out exactly which piece of home 
electronics is giving off these mysterious 
signals. This requires you to put the little 
rubber antenna on your 2 meter handheld 
and dial up any frequency where this phan
tom noise is received weakly. Now start 
walking around, room by room, listening 
to the incoming phantom signal and watch
ing the little LCD bar graph on your hand
held that may be steadily getting higher 
and higher. This means you're getting 
closer and closer! 

When you get to the point where your 
LCD S-meter won't go any higher, look 
around and see what home electronic 
device you are standing next to. Now 
remove your hand-held antenna, turn the 
squelch off, and hold the handheld right 
next to that device. When you are within 
two or three inches from the noise-mak
er, the signal will begin to appear on the 
handheld without an antenna, and chances 
are you have found the culprit. 

Now lay your handheld on top of the 
device, and then unplug the device from 
the wall. Does the noise go away? It prob
ably will. If so, this is the device that's 
radiating the noise that gets into your 2 
meter system. 

..... .. .... ...... .... ----

So where·s it all coming from? Here's 
the list: 

Now put the antenna back on, then scan 
the entire 2 meter band to see if there are 
any other devices in your house creating 
the racket. If you have only one (which 
you have already unplugged) , you are 
lucky. Here at Radio School, I have sev
en different machines that give me phan
tom signals on seven different frequen
cies on the 2 meter band! 

Photo C. The crystal circuits in this unit (bottom portion of the board) are not 
in a shielded container and may give off pha.ntom signals on 2 meters. 

Home computer. 
Facsimile machine. 
Home telephones with memory dial. 
Microprocessor-ba<;ed heater and air 

conditioner controls. 
Ultrasonic bug repellers. 
Cable television box. 
Microprocessor-based fish-tank heater. 
"Smart" electric blankets. 
Talking calculators. 
Programmable scanners turned on. 

If ifs got a computer chip on the inside, 

Solving the Problem 

Getting rid of the problem is sometimes 
as simple ac; moving the device a few feet 
from its original position and wrapping 
up the excess power cord into a tight cir
cle to act as an RF choke. Most of the 
time, the noise comes directly from the 
equipment to your antenna on the roof. 
Filters on the device normally won't help. 

Sometimes aluminum foil right below the 
feet of the equipment will make things 
better-but sometimes it makes things 
worse. You just have to I is ten and play 
around with the equipment while listen
ing to your receiver. 

In worse-case scenarios, such as a 
device that is putting out a phantom sig
nal right in the middle of the satellite band, 
you may need to replace it with another 
type of device which has the signal some-

Photo A. The LCD bar graph of signal strength indicates the phantom signal is close to these handhelds. 
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where else. If you are technical, you may 
sometimes go into the master clock 
circuitry and ever so slightly tweak the 
trimmer cap to get the phantom signal to 
go somewhere else. Once you locate the 
tiny crystal, gently moving it a little bit 
to the left or right on its pins will change 
the capacitance just enough to swing the 
signal completely out of the band. But 
this requires taking apart the equipment, 
and you"d better know what you are do
ing before you launch this effort. 

So tune around your house and see what 
things are putting out phantom signals. If 
you know where the signals are on the 
dial, you can avoid a lot of frustration in 
trying to figure out where NOT to 
operate. And if the phantom signal is 
right on a particular frequency that you 

love, start to work on the home 
electronic device and see what you can 
do to kick this signal off of your favorite 
channel. ml 



by Carole Perry WB2MGP 

Space Grants for Education 

Followers of my columns are well aware 
of the high value I place on incorporating 
space travel and communications lessons in 
my curriculum for my sixth-, seventh- and 
eighth-grade ham radio classes. There' s 
always something new going on in the space 
program, and the chances of making Jive con
tacts with the astronauts get better all the time, 
thanks to the SAREX program. 

I try to attend as many as possible of the 
NASA workshops that are given in my school 
district. Whenever you attend one of these 
NASA educational workshops, you can count 
on leaving with tons of printed material and 
at least four or five new ideas for highly mo
tivational lessons to use in the classroom. 
Almost all the material can be modified to fit 
a particular ability and age group. You can 
also benefit by keeping updated on the grants 
that are available through the NASA work
shops. 

The National Space Grant College and 

Photo A. Seventh-grader Robert 
shares his Space Camp experiences 

with the class. 

Corner Beam? 

1111 
. ' I I! I 
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SWR < 1.2: I across the band. Gain of a 15 ft Yagi. No 
dimension over 7 ft. 40 dB Front-to-Back Ratio. &:I' 
Half-power Beamwidth. Mount~ directly to mast Ver
tical or Horizontal PolariLation. 2 meter.; $145. 220 
MHzSl-15. 70cmSll5. Dual 146/440Sl65. Weighs 
only 10 lbs. Add $11 Shipping & Handling. Info $1. 

Antennas West Order Hotline 
Box 5(X)62-f Pmvo UT 84605 801-373-8425 
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Fellowship Program is a nationwide network 
of consortia that addresses math, science, tech
nology and engineering education through
out the educational spectrum. The Virginia 
Space Grant Consortium (VSGC) programs 
use space and technology themes to create an 
exciting educational environment for students 
and teachers. Like most NASA-related edu
cational programs, the aim is to produce 
scientifically literate students who will be the 
workers and engineers of the future. 

The VSGC's programs provide a broad mix 
of practical research, hands-on experience. 
teacher professional development, student 
activities, classroom resources and research 
enhancement. Some highlights of these 
programs are: 

1. Student Activities: "Young Astronaut 
Camp-Ins" developed by the Consortium's 
two museums, the Science Museum of Vir
ginia and the Virginia Air and Space Center, 
gave nearly 300 Young Astronaut Club mem
bers an overnight science enrichment program 

Photo B. Sixth-grader Peter Kim 
builds a model space shuttle and does ' 

reports on space travel. 

RACK AND CHASSIS BOXES 
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combining field trips, science and camping. 
The Colorado Student Ozone Atmospheric 
Rocket (CSOAR), a project of NASA and the 
Colorado Space Grant Consortium, with sup
port from the VSGC, was a hands-on experi
ence in the design, building, and successful 
launching of a NASA sounding rocket pay
load for more than 80 engineering, physics, · 
and journalism undergraduates. A follow-on 
partnership with the Colorado consortium will 
re-fly the payload while giving real-world 
engineering experience to other students in 
the two states. These two sounding rocket pro
jects arc among the partnerships that Virginia 
has formed with other Space Grant Consor
tia across the country. The VSGC is current
ly partnered with state consortia in Connecticut, 
Delaware, Pennsylvania, West Virginia, Mary
land, and the District of Columbia. 

2. Television Production: The consortium's 
educational programs have made extensive 
use of its members' broadcast and audio
visual resources. "Reaching for the Stars," a 
five-part, Jive videoconference series broad
cast nationwide this past winter and spring, 
presented Space-Grant-supported scholars 
and fellows at five Virginia universities as 
role models for middle and high school 
students to emulate. The students taught sci
ence lessons, based on their research, which 
were keyed to the middle and high school 
curriculum. Currently in the planning stages 
is "Mission: Earth Bound," a series of national 
broadcasts for teachers and students in grades 
four through eight which will introduce prob
lem-based learning as applied to earth sys
tems science. The consortium co-producers 
are NASA and Old Dominion University. 

Photo C. Seventh-grader Jessica 
created crossword puzzles from 

space travel lessons. 

28,000 QSL Routes at your rm1ertipal 
•Updated monthly-aubscriplion1 available 
•User-updatable •Fully inte&ratable with 
LOGic •For IBM, 640k RAM or hi&her, 
hard drive required. Windows version 
requires MS Windows 3.1. Latest list $10. 
Monthly 1ubecrlption (one year, 12 Issues) 
$60. Bl-monthly subscription (one year, abr 
Issues) $35. Windows Tenlon add $10. 
Canadians add $.50 per Issue. Other 
forei&n add $1.50 per Issue. -----

Personal Database Applications. Dept RF, II 
2616 Meadow Ridge Dr., Duluth, GA ' • 
30136. Ph. 404-242-0887. Fax , 
404-449-6687 Tech supp. 404-417·1899. 
Hours 8-6 M-Th, 8-noon Fri EST. visa, me 

3. Teacher Training Workshops: In col
laboration with the Department of Energy's 
Continuous Electron Beam Accelerator 
Facility (CEBAF), the consortium developed 
the Summer Institute for Teacher Enhance
ment. Teachers were involved in real-world 
research and acquired the skills to structure 
similar research activities for their students. 
School counselors received the consortium's 
booklet "Counseling our Future Work Force," 
which details roadblocks that girls and 
minorities face in science and math. 

4. Undergraduate Scholarships and Grad
uate Fellowships: Each year the VSGC awards 
at least $151,000 in Space Grant scholarships 
and fellowships at the five Virginia Space 
Grant Colleges. Since 1989, these awards 
have encouraged 56 students to pursue 
degrees in the sciences, mathematics and en
gineering. Students engage in real-world 
investigations with world-class researchers 
at Virginia universities and other cutting-edge 
centers like the NASA Langley Research 
Center and the Harvard-Smithsonian Center 
for Astrophysics. 

For further information about the exciting 
programs of the VSGC, write to: Virginia 
Space Grant Consortium, 2713-D Magruder 
Boulevard, Hampton VA 23666. 

Most good teachers consider it to be their 
professional responsibility to attend educa
tional workshops which will enhance their 
teaching techniques and increase their cur
riculum knowledge. It is my recommenda
tion that no matter what grade level you work 
with, you should attend at least one NASA 
educational workshop in your area every year. 

Photo D. Sixth-grader Dean 
builds a Leggo launch pad for 

his space project. 
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FOR AMATEUR RADIO DESIGNERS 
AND BUILDERS Quarterly 

$20/yr. 
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Antennas 
Telemetry 

QRP 
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Basic 
Packed With Projects! 

$30. Canada & Mexico $35. International 
NOT SOLD IN STORES 

PO Box 260083 • Lakewood, CO 80226 
VISA• MC 1-800-5-HAM RIG 
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HUGE 100PAGE 
CATALOG 

• Communications Receivers 
• Portable Receivers 
• Scanners 
• Amateur HF Transceivers 
• VHF-UHF Transceivers 
• HT's and Mobiles 
• Amateur and SWL Antennas 
• Accessories and Parts 
e RTTY and FAX Equipment 
e Books and Manuals 

This catalog includes prices! 
Send 
$1 to 

tr~· 

Universal Radio 
6830 Americana Pkwy. 73 
Reynoldsburg, OH 43068 
Tel. 614 866-4267 

OBSERVE THE 
WARNING SIGNS. 

\~('-/) :,J 
~~ 

If you have chest pain lasting two 
minutes or more, see a doctor. 

JaAmerican Heart 
~Association 

© 1992, American Heart Association 

SCARED OF THE CODE? 
IT'S A SNAP WITH THE ELEGANTLY SIMPLE 

MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS-AND BEYOND 

Morse Code teaching software from GGTE 
Is the most popular In the world-and for good 
reason. You'll learn quickest with the most 
modern teaching methods-Including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
bllllons of conversations guaranteed to 
contain every required char.acter every time
In 12 easy lessons. 

Sneak through bothersome plateaus In one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition Is approved for VE 
exams at all levels. Morse Tutor Is great
Morse Tutor Advanced Edition Is even 
better-and It's In user selectable color. 
Order yours today. 

For all MS-DOS computers (including laptops). 

Available at dealers, thru OS Tor 73 or send 
$29.95 + $3 S&H (CA residents add 7 .75% tax) to: 

fGGTE, P.O. Box 3405, Dept. MS, 
Newport Beach, CA 92659 '7!::J 
Specify 5Y• or 3~ Inch disk I.;} 

(price Includes 1 year of free upgrades) 
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Radio Fun • 
Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and 

dump it, but you know you'll get a far more realistic price if you have it out where 30,000 active ham 
potential buyers can see it, rather than the few hundred local hams who come by a flea market table. 
Check your attic, garage, cellar, and closet shelves and get cash for your ham and computer gear 
before it's too old to sell. You know you're not going to use it again, so why leave it for your widow to 
throw out? That stuff isn~ getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)--comes to 25 cents a word for individual 
(noncommercial) ads, and 80 cents a word for commercial ads. Don't plan on telling a long story. Use 
abbreviations, cram it in. But be honest. There are plenty of hams who love to fix things, so if it does
n't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check 
or your credit card number and expiration. If you're placing a commercial ad, include an additional 
phone number, separate from your ad. This is a monthly magazine, not a daily newspaper, so figure 
a couple of months before the action starts; then be prepared. If you get too many calls, you priced 
it too low. If you don~ get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you 
can help make a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 

The Deadline for the March 1994 Flea 
Market is December 16, 1993. 

SENSATIONAL NEW WAY TO LEARN CODE
Do Aerobics, Sing, Jog, or Drive while learning 
code! Now the secret is yours! Order TIIE RHYTIIM 
OF THE CODE-Morse code music cassette to
day! S9.95 ppd KAWA RECORDS, P.O. Box 319-
R, Weymouth MA 02188. The HIT of the 1993 
Dayton Hamvention! RF247 

MINIATURE POLICE RADAR TRANSMIT· 
TER one mile range, $41 assembled, $31 kit, 
(219)489-1711. P.O. Box 80096. Fort Wayne IN 
46898. RF25 I 

AMIGA, MACINTOSH, ATARI XUXFJST Am
ateur Radio PD Software $4.00 disk. Two-stamp 
SASE brings catalog. Specify computer! KINET· 
IC DESIGNS HAMWARE Box 1646, Orange 
Park FL 32067-1646. RF266 

QSL SAMPLES- 50 cents. SAMCARDS, 48 Monte 
Carlo Dr., Pittsburgh PA 15239. RF275 

IBM SHAREWARE! Huge selection! $1.00 Disk! 
35 cent Specials! Catalog $1.00. PMA-RF, Box 
2424, Scottsdale AZ 85252. RF360 

CUSfOM MADE-HAND TOOLED Leather prod
ucts with your initials, name, call letters. Photo's 
& estimates available. Key rings, wallets, belts, 
purses, hanging signs, specialty items. GREAT 
GIFT. LEATHER & WEST, 67 Causeway Rd., 
West Swanzey NH 03469. (603)352-6256. 9-4 
pm. M-F ET RF370 

KIT BUILDERS! Complete list of 155 +kit ven
dors. #10 SASE+ $3 USD to: RUTENBER EN· 
GINEERING. 38045 10th St. E. #H75-RF, Palm
dale CA 93550. RF485 

INEXPENSIVE HAM EQUIPMENT. Send stamp 
for list. WA4DSO, 3037 Audrey Drive, Gastonia 
NC 28054. RF559 

PRINTED CIRCUIT BOARDS for 73 Maga::,i11e, 
QST. ARRL Electronics No11; Nuts & Volts, pro
jects. U.S. orders deduct 20%. Free list. B·C·IJ 
ELECTRONICS, Box 20304, 858 Upper Jame! 
St., Hamilton, Ontario, Canada L9C 7M5. RF585 

PRINTED CIRCUIT BOARDS for projects in 
73, Ham Radio, QST, ARRL Handbook. List, SASE. 
FAR CIRCUITS, I 8N640 Field Ct., Dundee IL 
60118. RF595 

THE MODULATORS MATCH RADIO TO 
AMP. All kits will greatly increase your modula· 
tion while suppressing the carrier. GRANDMA 
MOD fits RCl2950. GRANDPA MOD fits HR25 IO. 
ONLY $19.95 ea. (800)536-0109. Dave. RF615 

WANTED: BUY & SELL All types of Electron 
Tubes. Call (612)429-9397, Fax (612)429-0929. 
C & N ELECTRONICS, Harold Bramstedt, 6104 
Egg Lake Road, Hugo MN 55038. RF620 

INTERFSfED IN PUBLIC SERVICE? Join RE
ACT TODAY! For infonnation write, KA3PDQ, 
c/o REACT, P.O. Box 8797, Allentown PA 18105. 

RF630 

VHF-UHF-SHF Large SASE. VHFer.P.O. Box 
#685, Holbrook AZ 86025. RF660 

RADIO TRANSCRIPTION DISCS WANTED. 
W7FIZ, Box 724, Redmond, WA 98073-0274. 

RF700 

9 112 INCH UTC WALL CLOCK- $26.50 ppd. 
GABAY TOOL CO., P.O. Box 68, Necedah WI 
54646. RF705 

FREE Ham Gospel Tracts. SASE. N3FTT, 5133 
Gramercy, Clifton Heights PA 19018. RF960 

SECRET SCANNER Frequencies: Federal. Po
lice, Aero, Military, Cellular, Surveillance. also SWL 
& CB Books. Big FREE catalog! CRB RFSEARCH, 
Box 56-RF, Commack NY 11725. RF996 

Sell your used gear in the activities calendar 
Radio Fun 

Flea Market 
Call Judy Walker today. 

1-800-27 4-7373 

Why buy a TNC? 
PC HF FAX+ PC SWL ~179.00 
SPECIAL COMBINATION OFFER 

For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue) , you can add our new and improved 
PC SWL 3.0 for $80.00 instead of our regular low price of 
$99.00. • 

PC SWL contains the hardware. software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of: 

Demodulator 
Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code, ATTY, 
AMTOR, SITOR, NAVTEX and ASCII. 

PC SWL lets you tune in on world press services 
meteorological broadcasts. ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands. Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 
Oigital Waveform Presentations 
Auto Calibration and Code Recognition 
~~~~g1~o~~/l't Tunable Filter Frequencies 

Adjustable CW Filter Sensitivity 
Unattended Capture and Printing 
Integrated Text Editor 
Integrated Log and Database 
Shell to DOS applications 
Seamless Integration with PC HF Facsimile 

Call or write for our complete catalog of products. 
Visa & MasterCard welcome. 

Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498- 0568 
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Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We'll print as many as space allows, on a "first come-first listed" basis. . 
JAN8-9 
FT. MYERS, FL A Hamfest will he held by the Fon Mym ARC. Inc .. S.t. 
9 AM-5 PM; Sun. 9 AM-3 PM .. at ArJba Shrine Temple Hall. 20IO Han· 
son St.. (One block East of Rt. US -I I 1. VE E'"ms Sat. at I ;30 PM; Sun. at 
I0:30 AM Coo pn:·n:¥i>trJtion n:quir<JJ. Talk-in on 1-17.3-15+ MH1.. Con· 
tact Jerry Deutsdier KQ4UW. 18/.l/ 471·5130: Dille Hanlin KIJ4UAO, 
(8/JJ 275-llJW; or G.£. Sun1m1Jtrs U:.\4()Q£. (8/JJ 9.16-14.11 . 

JANIS 
HAMMOND, LA The 1994 lfammood Hamfest. sponsored by the South· 
'°Jst Loui!-. ioma ARC. will ~ hi:ld from 9 AM-3 PM in the SLU University 
Cenia. Talk-in on 1~7.lX)-/ 1-16.5:! ~impk". Con1ac1Tymn,•811rnJ, (5().IJ 
2W-.'i839: or &Jb Pric·~ (.<oi J .'i42· 147U; or write lo SI.ARC. P.O. &1.t 1.124, 
Hammf>nd Lr\ f ().l(J.I. 

MONTEREY, CA The Naval Postgr.iduate School ARC will hold its 5th 
annual Hamfesi fmm 8 AM-I PM+ at t~ Monterey Ptninsula College Ar
nXlf)'. Talk-in on 1-16.97-. Contact: °''"N KCIRL.1408) 663-6117 c,.eslwk· 
cml<: P1u KAMRS. (4mJ f>/9·+144 F.rt 20. wkduy.<. 
ST. JOSEPH, l\10 The -Ith annual i\orthwe!.t Missouri Winter Hamfest 
• ·ill be ""'port..ored b) the ~li>>0uri Valley ARC. Green-Hilb ARC and 
Ray.Clay ARC. Th< event will he held at the Ram:ida Inn fmm 9 AM-I PM. 
VE Exam.<\. T;.iU;-in (10 1-16.85 and .u.J.9.:!5. For Deul!:r info. write to Nortli
wes1 Afo.\'()uri Hinter Hamfe.~t. P.O. Box 182, Camemn MO fH.Jl<J. 

JANl6 
MATTAPOISETT, MA An Electmnic fie-a Market will be held at Knights 
of Columbus H<1ll. For mon: details call 1.'i()/i) 993-.1993. 
YONKERS, l\Y The Meiro 70 cm Networl will ho~ a Giant Electronic 
Ae-J Market at Liocoln H.S .. KneelanJ .-\>< .. 9 AM-3 PM. \'EE.am,. Talk· 
inon-140.425 MH1. pl 156.7; 2n1c10 ~IH1. pl 67.0; 1-16.3 IO MH1.; -143.350 
MHt. pl 156.7. Fer n:~istr.ition.call Otr,.S1q1/i.1ki WB2SLQ. {Y/4) 96Y-1053. 

JAN22 

FLl!'li. Ml Th< 2nd annual Computer and Amateur Radio SWAN-I-SHOP. 
l"<»<pon'°red by ARAY and SW Academy RC. will be held from 8 AM·I 
PM at S.W. Academy H.S .. 1-69 & Hmnmerherg Rd. Walk-in ARRL VE 
Exam..at 9 AM. Talk-in on 145.'.!9-. 21-1.18-. and 224.14-. To n:scrw tables. 
call Keith N8QNA. {313) 635·4113. 
LO\'ELAND, CO The 1'onhem Colorndo ARC will host the 1st annual 
111nterfest Swapmeet from~ AM-3 PM. at the Larimer County Faio;munds. 
700 Railroad A\'I!'. VE Exams. Compuh:r aOO Radio. For VE Exams con1ac1 
7it•n1 H<1ys WBOHZL (30.?J 484-IU/5. For l1'.l!'neral info. comact Muner 
M1•»r MOPB. (.103! 121-3698. Re><:rw tables from Orlin Jenkin.• KOOJ, 
(JO.I) .l53-70W. Talk-in on 1-15. I 15 t· olTsc:t. HXI Hz). 

JAN23 

EAST LANCASTER. PA The Columbia Area ARC will present its an
nual .. Dutch Country Computer and Communication!. Show" from 9 AM-3 
PM m the Lanca.~er HO!\t Resort and Conforence Centc:r. Roure ~O. Talk-in 
on 146.715-. For di splay and dealer info. con1ac1 Dutch CounllJ Comp111er 
and Coo1m1111ication.1 Slim•; P.O. Box 1>81. £. PetmbJC'I( PA 175111-116112. 
Tel. (7171 ,16().2072: FAX (71 7) 871·1J/157. 

JAN29 
LOCKPORT, NV The Lockpon ARA will hold their annual Club Auction 
>1aning at 3 PM. Talk-in on 1-16.8:?(). ~!Ht.. 
SARASOTA, FL Th< Sill1l"Ota Co. Faio,'fOUnds. 3000 Ringling Blvd .. will 
be the lot·ation for the Sara:-.ota Mamfo'll and Computer !Jlow. The Sara...-.ota 
ARA will host 1his l!\'l!'DI rmm 9 AM·."i P1'.J. VE E:c.ams. For l.!C:llCrJ) inro, 
call GcneMarino ll'/JDH, l o~/.l/.155-CXl75. Fcrticketscall l!d u;,.ez KC4YAY. 

(813) 951·1072: or write: Hamfest. P.O. Box .mm. Sarawta Fl .142.10. 

JAN31l 
DOVER. OH The Ttlo;co ARC Hamfest will be held ot Ohio Nat'I Guard 
Armory. 28CXl N. WOOS1er Ave .. staning at 8 AM. Talk-in oo l-1(1.730 W8ZX 
Rp<r. Coota:t HtJuwrl Blind KIJ..~KF. 6!&~ &:/u1 lake Rd N.£, ,v,,,. Philadel· 
p/1it1 OH 44663. 7io/. (2/6) .lfH-525.~. 

ODENTON, MD Th< Maryland Mobilem ARC will •ponsor a P<l'I Hol· 
l day Swapfest and Aea Mariel at Odenton \bl. Fire Dept. Hall. 1425 An· 
napolis Rd .. 8 AM·2 PM. ARRL ~nctionc:d For VE Exam\, prt: ·n:gi..,ter 
with Jt•m Gt1 .. in NUJD. 7Hlll Orcrhill Rd .. Gkn Burnie MD !10611: Tel. 
(4/0J 76i ·U1.~ (anytim('). To regi!'ler for taMes. con1act ffm1 U'i/J:i.wm 
KA.IOMU. 592 Eason IJr. , Serem MD 21144: Tel. (4/0J 96<J.263'J (errs.I 
Talk-in on 146.2051.805. 

FEB5 
ST. CATHARINES,ONTARIO, CASADA The Niagam Peninsula ARC 
Inc. will hold ils 161h annual Big E\'ent llamfeM at the C.A.W. Hall. 12.i 
Bunting Rd. Wri1e or call. N.P .A.R.C Inc, P.O. Box 10036, Grtu11hcut1 Ponal 
Omlct. Sr. Cculu1rine.<, On111rio l.1M 7117: 7io/.1 'i05/ 'i.17-6W.t 

SPECIAL EVENT STATIONS 

JANS 
ST. PAUL, MN The Minnesota fMtbite Falls Beach Pany. sponsored by 
the St. P-Jul RC. will he on the air from ISIXlZ-2-l<MlZ. Fn:4uencics: CW · 
3.5-IO. :l.<'9CJ. 7.040. 7.140. 14.().j(), 21.Cl-IO. 28.Cl-IO. 2M. l-l<l; SSB • 3.850. 
7.250. 14.250. 21 .350. 28.350. Send l o-~' to£d \!in Cleiwe AAOHI. 2700 
/f/1h St. NII; S1. Pcml MN 55112: Tel. !M1J6Jf>./lllA~. Plea;e !>end SASE for 
info and ~mplc log. 

JAN IS 
SEATTLE, WA Th< NonhWest QRP Club will sponsor their Winter Nonh· 
West QRP Sprint Cont"'t 6PM· IO PM PST. Look for them on the 'tandard 
QRP frequenc: ic~. KO. 40 and 20 meter... Con1act Bill Todd N7MFB. Nonl1· 
llbr QRP Cl1d1, ~/5.l 49th Are. S\V, Se1111k 11\ol 98116; Tel (!IX>) 9.17-2005 
( bchiwn 5· IO P.11 ). 

JAN 17 
BRAIDWOOD, IL Th< Kankakee Area RS will operJte W9/\l. from IXXXJZ· 
0600Z and 1400Z-2400Z on th< lower portion of the General band<,, For ei · 
ther a cenificaie orQSL card (specify) honorin~ Sir Thomas CrJpper. send 
QSL and SASE to \\-illis Bowser, 12/0 North Rirmic/eDr., M1H11c•nre IL 
6W54. 

JAN22 
GALLATIN, TN The Tenn. Valley AR Network will hold their 199-1 Ham· 
fest at \blunteer Staie Community Colle¥e. on Hwy. 31 E. tben,een Gallatin 
and Henderson\'ille)scanim.?. at 8 AM. P.Jde1 Forum 10 AM·noon. VE Ex
ams: pre·re:i~1er with SASE berore Jan. 8th to Ronnie Gilley, 512 Hillside 
Dr.. Gilltuin TN 37066. Talk-in on 1-17.90/.30. 114.8 and +12.600+ Rp<r. For 
generJI info and rci;erv-Jtions. ""nd SASE lo Rill Ferrell. 1120 Doug/a.< Bend 
Rd., Galltuin TN 37066; Tel. (6151452-3962. 

JAN28 
SAN DIEGO, CA Challenger Jr. H.S. ARC will operate Kl6YG between 
1400Z-2400Z. tocommemorate the 8th Annimwy oftheChalkngerSpace 
Shullle tragedy. OperJtion will be on th< 20. 15 and 10 meter band" 14.280. 
21 .280, and 18.380. dependin~ on conditions. For a commemorJti,•e QSL 
card. send your QSL and SASE to Challenger JHS 'ARC. Hl8 IO Parkdale 
Av<., San Diego CA 92126or FrJ11~ Forrester Kl6YG al callbook addn:' '-
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Uncle Wayne's Bookshelf 
BOOKS FOR BEGINNERS 

02042 Digital Novice by Jim Gnt>Os Geared to make you a more Jr,powt· 
edgable particjlant SS.SO 

01 A87 Shortwave Listener's Antenna Handbook Primer antenna 
tl'eoly. $13.95 

05C25 Basic A.C. Circuits A step.by-step approach fa the beginning 
student $24.50 

20N018 Technician Class License Manual: New No-Code by 
Gordon West This book covers everytlling you need to become a Tedln~ian 
Class Ham. Every question and answer on the examinations is loond in this 
one book. FCC Form 610 application. $9.95 

20N092 The Wonderful World of Ham Radio by Richard Skolnlk. 
KB4LCS 5'mflle. clear. and tun. lntrodt.ees young peq>le kl amateur radio. 
$7.95 

20N100 Electronics Build and Learn (2nd Ed.) by RA Penfold 
Coni>ines tl'eoly and practice so that you can "team by doing.· 512.50 

20N099 Digital Electronics Projects for Beginners by OWen Bis/qi 
Contains 12 digital electronics projects suitable tor the beginner to buid with 
the minimum ol equipment $12.50 

AR2871 WtFB's Help for New Hams by Doug Del.law WIFB 
~te lor the newcomer. Put together a station and get on the air. $10.00 

AR2286 First Steps in Radio by Doug Del.law WIFB Series ol OST 
arlices. SS.OD 

SHORTWAVE 
06S57 1993 Passport 10 World Band Radio by International 
Broadcasting Setvices. Lid You'll get the latest station and time grids. 516.50 

03511 Shortwave Receivers P:ist and Present edited by Fred J. 
Osterman Guide 10 200+ shortwave receivers manulaclured in the last 20 
years. The Blue Book of shortwave radio value. $&95 

07R25 The RTTY Listener by Fred Ostennan New and expanded. This 
specia lized book compiles issues 1 through 25 of the RTTY Listener 
Newsletter. Contains up-to-dale. hard-to-find information on advanced ATTY 
and FAX monitoring techniques and frequencies. $19.95 

03C09 Shortwave Clandestine Confidential by Gerry L. Dexter 
Covers all clandeshne broadcasting. country-by-country: tells frequencies, 
other unpl.tllished information: spy. insurgents, freedom lighters. rebel, anar· 
chist radio. secret radio. SS.SO 

03M221 US Military Communications (Part 1) US Miilary conrnunl
cation channels on shortwave. Covers frequencies, bacl<ground on poinl·ID
point frequencies lor lhe Philippines, Japan and Korea, Indian and Pacific 
Oceans. and more. St2.95 

03M222 US Military Communlcallons (Part2) Covers US Coast 
Guard, NASA. CAP. FM Dept o1 Energy. Federal Emergency Management 
Agency. Disaster Communications, FCC, Dep. of Justice. From t4 KC to 
9073 KC. $12.95 

03M223 US Military Communications (Part 3) Completes the vast 
OYerall frequency lts1 ol US M.hlary seMces, from 8993 KC to 27 ,944 KC. 
$12.95 

09542 The Scanner Listener's Handbook by Edward Soomre N28FF 
Get the most out ol y00< scanner ra<fio. $14.95 

11T88 Tune in on Telephone cans bY Torn Kneifel K2AES Fe<malled 
as a frequency isl with delailed descr1>1ion of each service and its location In 
RF spectn.m. $12.95 

03K205 Guide to Radioteletype (RTTY) Stations by J. Klingenluss 
Updated book covers all ATTY stations from 3MHz-30MHz. Press, Mililary, 
Convnercial. Meteo. Pns. embassies, and more. $12.95 

t 1AS10 Air Scan Gulde to Aeronau!lcal Communication$ (5th 
Ed.) bY Torn Kneifel K2AES Most comprehensM! guide lo mon~oring US 
aeronautical communicat!OflS. Covers all canadian tand airports and sea· 
plane bases. pkJs listings for Central America. the Caribbean. No<l!' Atlantic, 
and the Pacific Territories. $14.95 

t5A002 Scanner and Shortwave Answer Book by 8olJ Gl!Jl'e Most 
frequently asked questions by hobbyists. $13.95 

07 A66 Aeronautical Communlcalions Handbook by RObert E. 
Evans Exhaustive. scholarly treatment of shortwave aeronautical listening. 
$19.95 . 

11RF13 The "Top Secret" Registry of US Government Radio 
Frequencies (7th Ed.) by Torn Kneitel K2AES This seamer directory has 
become lhe standard reference source for lrequency and other ifT'l)Ortant in
formation relating 10 the communications of federal agencies. $19.95 

11F52 Ferrell's Confidential Frequency List, New Revised Edition 
corrf]iled by AG. Hal igey Al frequencies from 4 MHz-28MHz covering sh\>, 
errllassy. areo. Volmet Interpol, numbers. Afr Force One/Two. more. $19.50 

11SR97 National Directory of Survival Radio Frequencies by 
Tom Kneilel K2AES Handy and concise reference guide to high interest com
munications frequencies required by survival~ts. $&95 

11SM11 Scanner Modification Handbook, Vol. 1 by Bil Creek pro
vides straightfo<ward step-by-step instructions fa.' expanding the operating ca
pabilities of VHF scanw> 517.95 

11 EE06 Gulde to Embassy Espionage Communications by Tom 
Knetlel K2AES Candl(f and probing examiriation ol worldwide embassy and 
(alleged) espionage communications systems and networks. $10.95 

20N094 A Flick of the Switch, 1930-1950 by Morgan£ McMahon 
OiscO\ler the fast-growing hobby of radio CXlllecting. SS.95 

07R26 World Wide Aeronautical Communications by RObert E. 
Evans AircrafVAir Traffic Control. AircrafVCompany Operations, Aviation 
Weather BIOadcasts. Aeronautical Flight Tests, Worldwide Military f>jr Forces, 
Aero Search & Rescue. Aero Law Enforcement NASA Flight Support. Aero 
Terms & Abbrevialions and Aero Tactical ldentifers. $6.95 

11T89 Scanner Modification Handbook Vol. 2 by Bill Creek Here if 
is-a companion to Va. I. In fact Va. 2 has a section that pwides ill'!lroved 
approaches and updated techniques fa.' the mods in Va. 1. There's 18 new 
exciting modifications for popular scamers. $17.95 

03R01 World Press Services Frequencies (RTTY) New 5th Ed A 
comprehensive manual covering radioteletype news monitoring-<:ontains al 
lnformalion-antenna. receiving. terminal units, plus three extensive frequen
cy ists. SS.95 

ARAL BOOKS 
AR1994 ARAL 1994 Handbook (7tsl Ed.) Features: added DSP, im
proved trealmenl of Pi and Pi·L all new all·digitaHogic, plus lots more. 
525.00 

AR1993 ARRL 1993 Handbook (70th Ed.) 39 chapters. featuring 
2. t 00 tables, figures and charts. ComprehensM!, wel organized and afford
able. $25.00 

AR1086-4 ARRL Operating Manual (41h Ed.) Information on how to 
make lhe best use of your station, incWing; inlertacing home computers. 
OSCAR, VHF-UHF. Staoo 

AA0194 Antenna Compendium Vol. 1 Materials on '1!nicals. quads, 
loops, yagis, reduced size antennas, bal.ms. Smith Chans, antenna polariza· 
lion. $10.00 

AR2545 Antenna Compendium Vol. 2 Covers verticals. yagis, Quads. 
mulliband and broadband systems. antenna selection. $12.00 

AR4017 Antenna Compendium Vol. 3 More venicats, yagis. Quads. 
plus loops, arrays. mobik>. direction finding, controled currents, ~erized, 
installation, overloads. plus 4-0 new articles for beginne(s to advanced. $14.00 

AR2626 Companion Software for Antenna Compendium Vol. 2 
5 1/4" MS-DOS floppy. $10.00 

AA0488 Wt FB's Antenna Notebook by Dour) Del.law WIFB Get the 
best performance out ol unobtrusive wire arlemas and verticals. Buld l!J1e<S 
and SWR bridges. $9.50 
AR0348 QRP Nolebool< by Doug DeMaw WIFB Presents construction 
prOjects for lhe OAP operator. $9.50 

AR4141 WtFB's Design Notebook by Dour) Del.law WIFB Fi led wih 
slfl"llle praclical projects Iha! can be built using readily available components 
and convnon hand tools. St 0.00 

AR2200 Antenna Impedance Matching by Wilred N. Caron Most com
prehensive book written on using Smith Chans in solving impedance matching 
probk>ms. 520.00 

AR0402 Solid State Design Good. basic information, circuit designs and 
applications. descriptions of receivers, transmitters. po- 5'.lllllies. and test 
eqLJi>ment. $12.00 

AR3193 Weather Satelltte Handbook (4th Ed.) by Dr. RatJh Taggart 
WB8DOT Expanded and revised to relleci today's weather-fax satellite tech
nology. $20.00 

AR3290 Companion Software for Weather Satellite Handbook 
1/4" MS-DOS Floppy. $10.00 

AR3291 Now You're Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete s1udy guide tor lhe Tedlnican 
and Novice wrillen exam. Pradical information every beginner neC'C1S is wrllen 
cieariy and sinl>ly and In smal doses. $19.00 

AR3292 Your Introduction lo Morse Code: Practice cassettes Ki1 
Inell.des two 90 minute cassette tapes. Prepares you for the 5 WPM Morse 
code exam to earn your Novice license or add high·lrequency wo~ com
munications privileges to yocr code-free Technician license. $10.00 

AR0437 ARAL Repeater Directory 1993-1994 19,000+ l~tings wtth 
digipealers. bandplans. CTCSS (PL(TM)) lone chan. frequency coordinators, 
ARAL special seMce dLi>s, and beacon listings from 14 MHz lo 24GHz. $6.00 

AAt033 The DXCC Companion byJimKeannan KRISSpells out in sim
ple, straighttorward terms what you need to be a successful DXer. S&.00 

AR1250 Log Book -5piral $3.50 

ARA34t Interference Handbook AFT sleuth's experience in solving inter
ference probk>ms. $12.00 

AR2197 ARRL Data Book Valuable aid to the RF des9' engineer. tedl· 
nician. radio amalar, and experimenter. $12.00 

AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FMI Practical designs and specific inkltmalion on construction tech
niques and sources of matenal. 520.00 

AR0410 Yagi Antenna Design A Ham Ra<fro series po6shed and ex· 
panded by Dr. Lawson. $15.00 

AR2171 Hints and Kinks Ideas lo< setting 14> yoL< gear tor comfortable, 
efficient operation. $8.00 

AR3169 QRP Classics Compilation of ARRL ~ionSlmbuilding re-
ceivers. transmitters, transct· acoessojes. 'Stt..i 

ARAL License Manuals ~lote FCC Qllelilipn pools with answers. 
AR2375 Technician ClasS ss.1~t--.....1~ 

=~ ~~!~__.,,./"'~:~ 
AR2391 Extra Class SS.00 
AR3185 The Satelllte Experimenter's Handbook, (2nd Ed.) byl.lallil 
Davi<k>ff K2UBC Expanded and revised. FOCllS!fl!l on sateltites bill by and for 
the international radio amatei.r commurlty. $20.00 

AR2456 FCC Rule Book (9th Ed.) A must lo< every active radio ama· 
lelX. $9.00 

AR2030 Your Gateway to Packet Radio (2nd Ed.) Tens everything 
you need to know about this popular new mode. $12.00 

AR2103 Satellite Anthology The latest information on OSCARs 9 
through t3 as wel as the RS satenaes. the use ol digital modes. tracking an· 
lenrias. RUDAK microcoll'l>Uler. and more! SS.DO 

AR2898 Space Almanac by Anthony R. Ctr!is K3KXK Recert news from 
space. $20.00 

AR2083 Complete DX'er (2nd Ed.) bY 8-0b Locker W9KNf team how to 
hunt DX and obtain hard· lo-get OSL cards. $12.00 

AR2065 ARRL Antenna Book The new t 6th Edition represer1s the best 
and most highly regarded intormation on antenna lundamentals. transmssion 
tines, design, and construction of w<e antennas. $20.00 

AR3293 Morse Code: The Essential Language by L Pe/er Carron Jr. 
·w:ioKV Expanded and revised in l s 2nd edition. How to handle distress calls 
heard nol only on the hambands but on maritime and aircraft frequencies. 
$6.00 

AR4114 Low Profile Amateur Radio For the Ham who lives where an
temas are frowned upon. From hiding yoix antellna to operating with low pow· 
er. This book tens you how to gel on the air using these techniques-and oth· 
ers- wltho!.1 calling attention to yoorseff. saoo 

STUDY AIDS 

VIS Sludy Cards ~act up-to-date Flash Cards wilh Key Words, 
Undertined. Cl\Jiz on back. Formulas worked oot Schematics at yoor r.,. 
gertips. Used SUCCESSFUll Y by ages 6 to 81! 

NOVICE VIS01 $11.95 
TECH VIS02 10.95 
GENERAi. VIS03 9.95 
ADVANCED 
EXTRA 

VIS04 
VISOS 

REFERENCE 

15.95 
14.45 

20NHJ2 Practical Digital Electronics Handbook by Mike Tociey BA 
Conlains nine digital test gear projects. Dig~al circuits, logic gates. bistabies 
and timers, microprocessors. memory and inpuVoolpUt devices. $14.50 

20N103 Electronic Power Supply Handbook by Ian R. Sinclair 
Covers many types ol supplies-batteries, simple AC supplies, switch mode 
suppries and inverters. St&.25 

20N104 Electronic Test Equipment Handbook by Ste"3 l.b'ley A 
guide to electronic test equipment for the engineer, technician, student and 
home enthusiast Staoo 

20N 105 Digital Logic Gates and Flip-Flops by Ian R. Sildalr A finn 
foondation in digital electronics- Treats the toPics of gates and ftip-ttcps lhor· 
ooghty and lrom the begiming. s1aoo 

01C80 Master Handbook of 1001 Practical Electronic Circuits 
Tried and pl!Jl'en solid stale circuits, $19.95 

01 P68 Pirate Radio Stations bY Andrew YO<¥ Tuning in to Ul"der· 
groundbroadcaSIS, $12.95 

OJTOt Transmitter Hunting by Joseph Moe/I and Thomas Curlee 
Ra<fio direction finding simplified. $19.95 

03R02 Atty Today by Da"3 Ingram Modem guide to amateur radiotele
type. $&50 

05E03 First Book of Modem Electronics Unique projects that am 
money saving. $12.95 

09D22 The World Ham Net Directory by Mike Witkowski New-2nd 
edition. Introduces the special interest ham radio networks and stows you 
when and where you can tune them in. $9.50 

09P33 Pirate Radio Directory by George letter Where to tune in on se
cret enter1aiM1etll stations. $7.95 

10F093 1993 International Callbook The new 1993 International 
Gallbook lists 500,000+ licensed radio amateurs in the countries outside 
North America. It covers Sooth America. Europe, Africa, Asia, and the Pacific 
area (exclusive ol Hawa; and the U.S. po6Se5Sions). $29.95 

100093 1993 North American callbook The 1993 North American 
Callbook l~ts the calls, names, and address information for 500,000+ li
censed radio amateurs in au countries ol North America. 529.95 

05H24 Radio Handbook, 23rd Ed. by Wiliam I. Cl-r W6SAI 840 pages 
of everything you wanted to know about radio communication. $39.95 

02Bt0 Heath Nostalgia bY Terry Perdue KBTP t24 page l lustraled tis
tory ol the Heath Company. Includes many fond memories contributed by 
long-time Heath~! employees. $9.50 

10DF92 1993 Callbook Supplement An update to !he 1992 
International and American calllooks. $10.00 

12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the lfT'l)Ortanl aspects of applied electronics and electronics commo
nicaf.ions. $10.95 

t2E41 Second Level Basic Electronics Prepared by flJe Bureau of 
Naval Persomet Sequel kl BaslC Electronics, thorough treatment ol the more 
advanced levels of applied electronics. $9.95 

01045 The Illustrated Dictionary of Electronics, 5th Ed by Rufus 
P. Turner and Stan GibilisCJJ Ari exhaustive 1151 of abbreviations, and appen· 
d~ packed with schematic symbols and conversion tables. $26.95 

20N09t Most·Oflen·Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One corrf)iled by M.N. Beilman Ari 
invaluable reference for anyone involved in Vintage Radio restoration. St t.95 

20N096 How To Read Schematics (4th Ed.) by Donak1 E. Herringloo 
Written for the beginner in electronics- but it also contains infonnation valu
able to the hobbyist and engineering technician. $14.95 

20N097 Radio Operator's World Attas by Walt Slilsoo. IWCP This 
is a compact (5x7). detailed. and comprehensNe 'M'.lffd alias designed kl be 
a constant desk klP companion tor rad., operalorS. $17.95 
20N020 Secrats of RF Circuil Design by Joseph J. Carr Written in 
clear non-ledY!ical language. covers everything from anlennas to transosrJrs. 
$19.50 

20N109 73 Magazlne Index 1960-1990 A COll'l>lete index IO 1Nery ar· 
Ioele pubhshed on 73 Magazkls lhmugh 1990. Book $15.00 IBM software 
(specify type) $20.00 

20N110 Product Reviews Since 1945 Contains an index to 3,400 
product reviews that have appeared in OST. CO. HR. 73 and Radcom. Book 
$12.95 IBM Software6.25S10.00 

SS8756 Warning! The Electricity Around You May Be Hazardous 
To Your Health by Ellen Sugannan An invaluabk> guide to the risks ol 
etectrornagnetic felds, and steps you can lake to protect yourself and 'fOOl 
lamify. $11.00 

"We The People" Declare War! On Our Lousy Government. by 
Wayne Green A ·must read" lo- every amertcan taxpayer. Solutions IO IM!ry 
problem facing OU" govenvncnt klday. $12.95 

ED86751 Dumbing Us Down: The Hidden Curriculum Of 
Compulsory Schooling. by John Gatto If you enjoyed "Declare War", 
youl enJOY 11115 also. A Wayne Green recommended reading.9.95. 

78572 How to Teach School Real Good /1y Diclr Ga11tarrJ Good 
reading. A true insight on the school system. What oor teachers teach, how 
and why they teach. Yoo will not be able to put this one down. A Wayne 
Green recorrmended reading. Limited Ouanbty. While supples last $10.00 

NEW STUFF 
AR3782 Your ORP Operating Companion No special rigs or expen
sive equipment IO en)OY the exciement and challenge ol low-pawer opera~ 
ing. 56.00 

AR3878 Your VHF Companion Explore the fascinating activi ties on 
the VHF bands: FM and repeaters, packet cw & SSB, Satemtes. ATV, 
transmitter hunting and more. saoo 

AR3959Your Packet Companion Perteet for the packet newcomer. 
saoo 

UHFNHF PACKET 
01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonalllan L 
Mayo KR3T '. .. lhe definitive guide to amateur packet operation."-Gwyn 
Reedy Wt BEL Only $16.95 

09V11 The Basic Guide to VHF/UHF Ham Radio by Edward I.I. NoR 
Pwides a first rate introduction to the 2.6 and 125 meter bands as well as 
23, 33, and 70cm. $6.50 

20N019 U.S. Repeater Mapbook by Robert Marlin The GuidefatraY
eling radio amateurs. $9.95 

03R02 RTTY Today by Da"3 Ingram K4TWJ Most comprehensive ATTY 
guide ever pl.tlllshed. SS.SO 

ANTENNAS 
20N108 The Easy Wire Antenna Handbook by Dave Ingram 
K4TWJ. Gives you an of the needed dimensions for a lul range ol easy to 
build and erect "sky wires.· $9.50 

01A70 Practical Antenna Handbook by Joseph J. Ca" Design, 
buiid, modily. and install yoor own antenrias. $22.95 

1 OA342 All About Verticle Antennas by William Orr ~rehensive 
coverage ol amateur convnunicaf.ions. $10.95 

t OA343 All About Cubical Quad Antemas by Wili1m a-r arrJ Sllart 
Cowan "The Classic" on Ouad design, theory. conslruclion. operation. New 
feed and matching systems. New dala. $11.95 

10A345 Beam Antenna Handbook by Wiliam Orr and Stuart Cowan 
Everytlling you need to know about beam design. construction, and opera
tion. $11.95 

10A346 Simple, Low.Cos! Wire Antennas For Radio Amafaurs 
by William a-rand Stuart Cowan All New! low-cost, mulli-band antennas: in
expensive beams, invisibk>" antennas for hams in 1oogh" locations! New 
dala. $11.95 

04M54 GGTE Morse Tutor From begimer to Extra class in easy sel~ 
paced lessons. Code speeds from t lo OYer 100 words per minute. Slandanl 
or Farnsworth mode. Adjustable lone frequency. Create yoor own d1ills, 
practice or actual exams. Exams conform to FCC requirements. 5 114" floppy 
for IBM PC. XT, AT. PS/2 or compatibles. $19.50 

04M55 Advanced Edition S29.95 

20N021 No Code Ham Radio Education Package Coolputer soft· 
ware package. Includes ~ter aided instruction software (IBM con)pal li
ble). 200 page Ham Radio Hard>ook. $28.95 

20N022 Ham Operator Education Package Computer software con
tains flVe IBM compatible discs "'th all queshons for al license classes. plus 
"Morse Academy" code teaching software lhat takes you from 0-20 wpm. 
$28..95 

Lanza Code Programs-{Avaltabte on 5 1/4" disk.) Inexpensive 
COITl>k>te study guide code programs for both the C64/t28 Commodores and 
the IBM COfTll"bbles. Programs include updated FCC questions. mull/pie 
choice ans..ers. formulas, schematic symbols. diagrams. and sinulaled (VE) 
sa/Tl)letesl. 

IBM Partt Corrrnodore Patti Pric8 
NOYice IBM01 COM01 $14.95 
Tedi IBM02 COM02 $14.!15 
General IBM03 COM03 St4.95 
Advance IBM04 COM04 $19.95 
Extra (New Pool) IBMOS COM05 $ 19.95 

IBM06, COM06 IBM/Commodore Tech No Code-Unze Code Prognim 
Conlains all the authorized FCC queslionS and ""'"""' used "' testing b· 
mulas. schematic symbols. diagrams, and sall'!lle test lor passr.g the new 
Technician No Code license. $24.95 

IBM97 Amateur Radio Part 97 Rules New Edition. cof1"1)1ete FCC 
rules.$9.00 

CODE TAPES 
73T05 "Genesis" $5.95 
5 wpm-Ths beginning tape, lakes you through the 26 fetters. 10 numbers. 
and necessary punctuatJon. CllfT'lllete "'th practice every s1ep ol the way. 

73T06 "The Stickler" SS.95 
6+ wpm-This is the practice tape for those who SllVived the 5 wpm Jape, 
and ~·s also the tape for the Novice and Technician licenses. It is comprised 
ol one soll(f hour ol code. Characters are sel at 13 wpm and spaced al 5 
wpm. 

73T13 "Back Breaker" SS.95 
13+ wpm-Code groups again. ata brisk 13+ wpm so you'll be realty at ease 
when you sil down in front of a steely-eyed volunteer examoner wlV> star13 
sending you plain language code at only 13 per. 

73T20 "Courageous" SS.95 
21)+ wpm Congratulations! Okay. the challenge of code is wtiars gotten you 
this far, so don't quit now. Go lor the extra class license. We send the code 
faster than 20 per. 
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new products 
KENWOOD SGC 

SGC,lnc., 

communica
tions package. 
The TH-22AT 
(2 meter) and 
TH-42AT (450 
MHz) single
band HTs offer 
a streamlined 
look, simple 
programming, 
one-touch con
trols, and easy 
menu functions. 

This new se
has un- ries of HT 
veiled its transceivers 
new Smart- from Kenwood 
Lock to has all of the 
further en- things you want 
hance the in a portable 
severe ser
vice capa
bility of the 
SG-230 
Smartuner. 
The Smar
tuner is a 
fully auto

matic, microprocessor-controlled antenna 
coupler which covers the HF spectrum 
from 1.8 to 30 MHz. 

The SmartLock is designed to control 
two antenna conditions: one where a 
mobile antenna is subject to violent mo
tion which may otherwise cause the 
antenna coupler to automatically retune; 
the other to command the antenna coupler 
to recalculate antenna conditions at the 
operator's discretion. 

The SmartLock may be used with 
SG-230 Smartuners manufactured after 
September I, 1993. The SmartLock 
control box is priced at $59.95. Owners of 
earlier versions of the Smartuner, which 
do not have the additional control line, 
may upgrade to the latest version for $289 
(not including SmartLock). For more 
information contact SGC Inc., P.O. Box 
3526, Bellevue, WA, 98009; (800) 259-
7331. (206) 746-63/0, FAX (206) 746-
6384. Or circle Reader Service No. 207. 

A new inno
vative micro
processor and 
MOSFET final 
amplifier cir
cuit enable a 
full 5 watts, 
while conserv
ing battery 
power. A spe
cial EEPROM 
memory bank 
requires no 
backup battery. 
A wide range 
of accessories will also be available. 

For more information, visit your local 
dealer or contact Kenwood Communica
tions C01poration, P.O. Box.2i745, Long 
Beach. CA, 90801-5745; (310) 639-4200. 

Say You Saw It In Radio Fun! 

JADE PRODUCTS 
Jade Products, Inc. has announced the newest 

members to the FUN-KIT line: the Lead
Acid/Gel-Cel Battery Charger Kits. This se
ries of products is based on the Unitrode UC3906 
battery charger chip. This smart chip is specif
ically designed to sense the condition of the 
battery and adjust the charging requirements 
accordingly. The charger can be left connect
ed indefinitely to the battery, keeping the 
battery ready for service at all times. This charg-

ELECTRONIC 
DISTRIBUTORS 
CORPORATION 

Electronic Distributors Corpo
ration has announced the avail
ability of an all-new high perfor
mance HF receiver manufactured 
by AOR. The AR3030 has all the 
latest high-tech features and cov
ers 30 kHz to 30 MHz with optional 
108. to 174 MHz coverage. 
~.is receiv_er uses Direct Digi

tal Syntr.csis for ' \ -1 . '1 e noise 
and sync;hro d teciion for better AM signal 
read~bi1ityftin1ng severe fading. You can pro
gram I 00 memories with riirect keyboard en
try. Other features include: TCXO, Carrier Op
erated Delay, RS232 computer control, op-

TR~~SCEIVER KITS & RADIO MOUNTS 

Complete transceiver for all 
HF Amateur Bands. Digital 
readout kits for all receivers 
and transceivers. Professional 
looking gear for your shack 
that you can use. We carry 
kits from C. M. Howes, 
Walford Electronics AND we 
carry the entire TEJAS RF 
TECHNOLOGY line. 

80 or 40 meter, 5 Watt, HOWES 
CW transceiver Only ...... $164.95 
160 Meter DSB Phone XCVR, 3 
to 10 Watts PEP .............. $134.95 
80 meter SSB transceiver, 10 to 
35 Watts PEP .................. $239.95 
,80/40/20 TRI-BAND SSB 
XCVR. 12 to 40 Watts .. $399.95 
Digital readout kit for any 
superhet or DC receiver or Heavy Duty HT Mounts will 
transceiver ...................... $116.95 mount any Hand Held in 
This is just a sample listing of almost any vehicle ...... $29.95 
the gear we have for you to Mobile radio mounts for 
BUILD for your shack. heavier mobile rigs .... $39.95 

S d 
Mounts for multiple rigs 

enfi $1.00 to address above starting at .................. $49.95 
or our newest catalo ! 
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er can prolong the life of the bat
tery and protect it from over
charge/undercharge damage. 

These battery chrugers are in
tended for hams who need to 
keep their batteries ready at all 
times. Applications include: re
peater back-up batteries, QRP 
station batteries, and emergen
cy equipment batteries. 

The chargers are available in 
three configurations. The BCOI 
is a complete kit perfect for be
giimers. It can be built for 0.5 

to I amp maximum charging rate. The price 
is $79.95. The BC02 is the same as the BCOI, 
minus the enclosure, RFI filter module, line 
cord, and current meter. The price is $39.95. 
The BC03 is the same as the BC02, minus the 
power transformer. The price is $29.95. 

For further information contact Jade Prod
ucts, Inc., P.O. Box 368, E. Hampstead, NH 
03826; ( 603) 329-6995, FAX ( 603) 329-4499. 
Or circle Reader Service No. 201. 

tional filters, and power options. 
For more information visit your local deal

er or contact Electronic Distributors Corpo
ration, 325 Mill Street, Vienna, VA, 22180; 
(703) 938-8105. Or circle Reader Service 
No. 205. 

PC GOESIWEFAX is a professional fax reception sys
tem for the IBM PC. It includes an AM/FM demodulator 
software, cassette tutorial and 325 page reference ma~
uaL Check this partial list of our advanced features: 

Res up to 1280x800x256 
Unattended Operation 
Colorization 
Zoom, Pan, Rotation 
Contrast Control 
Tuning Oscllloocope 

APT LatJLon Grids 
Ort>ltal Prediction 
Frame Looping 
PCX & GIF Export 
Grayscale/Colo< Printing 
Infrared Analysis 
Variable IOC & LPM 

PC HF Facsimile 7.0 $99 
PC HF Facsimile 7.0 is a complete shortwave FSK fax 
system for the IBM PC. It includes an FSK Demodulator 
software, manual, tutorial cassette and broadcast 
schedule. Call or write for a complete catalog. 

Software Systems Consulting 
615 S El Camino Real San Clemente CA 92672 
Tel· (174)-498-5784 Fax· (7 14)-498-0668 

CIRCLE 250 ON READER SERVICE CARO 



• Frequency Coverage: 
Wide Receiver Coverage: 
FT-11 : 110-180 MHz RX, 

144-148 MHz TX 
FT-41 : 430-450 MHz RX/fX 

• Selectable Alpha Numeric 
Display 

• New Compact Battery Design 
4.8V produces 1.5 Watts 
9.6V produces Full 5 Watts 

• 150 Memory Channels 
(75 when Alpha Numeric) 

• AM "Aircraft" Receive 
(110-136 MHz) 

• Small Compact Size w/ Easy 
Operation (measures only: 
4'H x 2X'W x 1 'D) 

• Rx/Tx Battery Savers 
• High-efficiency MOS FET Power 

Module 
• Large Back-Lit Keypad and 

Display 
• Up/Down Volume/Squelch 

Controls 
• Built-in DTMF Paging/Coded 

Squelch 
• Automatic Power Off (APO) 
• Accessories: 

FNB-31 4.8V, 600 mAh Battery 
FNB-33 4.8V, 1200 mAh Battery 
FNB-38 9.6V, 600 mAh Battery 
FBA-14 6 AA Size Battery Case 
FTS-26 CTCSS Decode Unit 
NC-50 Dual Slot 1-Hour Desk 

Charger 
CA-10 Charge Adapter 

(required w/ NC-50) 
Contact your Dealer 
for full details. 



MORE 
POWER! 


